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LEADER’S WORLD-WIDE 


FINLAND 


SWEDEN 


@ LEADER’ S own SALES/SERVICE subsidiaries 
@ Country names represent where LEADER’ S — 


KOREA 
LEADER SERVICE CENTER 


Room No. 1002 Dae Bang Bida 
339-1 Dae Bang Dong, Dong Jak ku ges 


\% Seoul, KOREA 
NORWAY y. PHONE: 812-8945 812-0166 
: FAX: 812-9285 
HOLLAND (| 
BELGIUM (| CHINA 


UNITED KINGDOM 


FRANCE ; SN, 
SWITZERLAND cs oy; \ . 
¢ ries. FO iia 
SPAIN Pa = 
IRAQ = 
PORTUGAL +}, ae 
o@! e IRANS7 77) THAILAND 
ee | PAKISTAN, % 
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SAUDI ARABIA 
SRI-LANKA 
MALAYSIA 
SINGAPORE 
INDONESIA 
HONG KONG 


SOUTH AFRICA 


INDIA 


poe DENMARK 


f 
- WEST GERMANY 


LEADER TECHNICAL SERVICE CENTER 
5 Xueyuan Road, Haidian Qu, 
Beijing, CHINA 

PHONE: 277-681 transfer to 550 


LEADER INSTRUMENTS (H.K.) LTD. 
New World Office Building 


LEADER-ARORA ELECTRONIC CENTER 
N-122, Greater Kailash 1, 

New Delhi 110048, INDIA 

PHONE: 641-1133 

TELEX: 31-66557 AROR IN 


STORAGE, PORTABLE, STEREO, ALIGNMENT 


PROGRAMMABLE 

@ PROGRAMMABLE ATTENUATOR 

@ DIGITAL-MULTIMETERS/COUNTERS 

@ SIGNAL GENERATORS 

@LCR METERS 

@ VECTORSCOPES/VIDEO MONITORS 

@ AUDIO INSTRUMENTS 
CD ENCODER, RECORDERS, COMPOUNDS, 
GENERATORS, WOW & FLUTTER METERS, 
DISTORTION METERS, LEVEL METERS, 
NOISE METER, PHASE METER, CASSETTE 
CHECKER. 

@ FIELD LEVEL CHECKERS 

@ COLOR PATTERN GENERATORS 

@ SWEMAR GENERATORS 

@ GENESCOPES 

@7V BAND SIGNAL GENERATORS 

@ VIDEO GENERATORS 

@® CRT CHECKER, MULTIMETER 

@ TRANSISTOR CHECKERS 

@ REGULATED POWER SUPPLIES 

@ OTHERS 
LASER POWER METER, VIDEO HEAD 
CHECKER, PROBES 

@ OPTIONAL ACCESSORIES 


LBO-51MA 
LEM-75A 
L_DP-O76 
LHM-80A 


LPM-107A 


18-24 Salisbury Road, 

Tsimshatsui, Kowloon, HONG KONG 
PHONE: 3-7212503 

TELEX: 39025 LDR HK HX 

FAX: 3-723-4533 


AUSTRALIA 


MODEL PAGE | MODEL 


LS G-202 
LS G-203 
LSG-215A-216 


LPS-160A~164A 
LPS-160-1 ~ 160-5 


LMV-181A(B) 
LMV-182A(B) 
LMV-186A(B) ------------4 
LMV-486AR «-+->+-2--> 
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SALES/SERVICE NETWORK 


are indicated with their full names & addresses. 


exclusive sales/service agents exist. 
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CANADA 
U.S.A.(Los Angeles) 
U.S.A.(New York) 

LEADER INSTRUMENTS CORP. LEADER INSTRUMENTS CORP. 

Los Angeles office 3800 A 4 
a “ 20807 Higgins Court, eee 

= New York 11788, U.S.A. 

=F Torrance, Calif. 90501, U.S.A. Mey . 

PHONE: 213-618-0695 7 PHONE: 516-231-6900 

% TELEX: 510-227-9669 LEADER HAUP 
aes Fess ne FAX: 516-231-5295 
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40MHz, 2-CH 
4-TRACE 


20MHz, 2-CH 


Magazine Size Oscilloscopes Feature Superb Portability, 
Ease of Operation and Easy—To—View CRT Display. 


The LBO-325, -324, and -323 are oscilloscopes that can handle 
frequency bands of GOMHz, 40MHz, and 20MHz with a sensi- 
tivity of 5mV (1mV MAG). All are approximately magazine 
size and fit comfortably into a briefcase or the like. 

Being compact and lightweight, these oscilloscopes have a large 
95mm CRT display and provide an equivalent measuring ac- 
curacy of larger instruments. The interiors include a glass-epoxy 
PC board with a minimum of wiring. In addition to these quality 
design features are automated assembly by a chip mounter, 
aluminum die-cast frames, and panels marked with permanent 
character. These features provide truly portable oscilloscopes 
that are tough and adaptable to the most demanding operation 
requirements. 


comings Features (LBO-325-324-.323) 
3.5-inch rectangular internal graticule CRT display without 
parallax. 

@ Auto-focusing assures optimal traces at all times. 

@ TV-V and TV-H synchronization stabilizes display of video 
waveforms. 

@® ALT triggering synchronizes two signals having a different 
timing relationship. 

@ Variable holdoff time function displays the phase relation- 
ship of still logic signals. 

® CH-1 output signal is useful as a buffer amplifier. 

@ Quality-oriented design features, including a glass-epoxy PC 
board and automated assembling. 

@ All controls are located on the front panel. 

@ Sturdy aluminum die-cast frames for extra strength. 


NEW-TYPE TILT STAND 


Better view angles can be select- 
ed for better observation in 2 
positions by newly designed tilt 
stand. This tilt stand has no 
obstacle in putting the main 
frame in carrying case. (PAT. 
PEND.) 


The attache case specially 
designed for these scopes is 
available as a standard acces- 
sory for LBO-325 and as an 
optional accessory for LBO- 
323/324. 


These scopes easily fit a 
standard 3-inch attache case 
too. 


ALT Sweep Function Displays Waveforms by 


Main and Delayed Sweep Alternately. 


LBO-325-324 


The alternate (ALT) sweep 
function displays the main 
sweep. (A INTEN BY 8B) and 
delayed sweep (B) alternately, 
thereby facilitating their com- 
parison and location of magni- 
fied portions. 


ALT Triggering Positively Synchronizes Two 
Waveforms Having Different Frequencies. 


The ALT triggering function 
permits the display of two un- 
related signals (asynchronous 


_ signals) in completely synchro- 


nized and still forms. ALT 
triggering does not affect the 
movement of the vertical posi- 
tioning. 
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Oscilloscope 


= SPECIFICATIONS 


LBO-325 LBO-324 LBO-323 


95mm Rectangular, Internal-graticule, 95mm Rectangular, Internal-graticule, 
Metal back and Aluminized Screen 95FB31 


Adjustment on front panel 


CRT Display 
Type 


Scale with Illumination 
Lamp 
Acceleration Voltage 
Effective Display Area 
Beam Rotator 
Intensity Modulation 
Vertical Amplifier 
Sensitivity 


——— ee 


Post-acceleration, 2kV/12kV stabilized 1.7kV stabilized 
8 x 10 div (1 div = 6.35mm) 
Adjustment on front panel 

Blanked by TTL H level signal 


(Identical for both channels) 
5mV/div~5V/div (325:60MHz, 324:40MHz, 323:20MHz), 1mV/div~2mV/div (5MHz: MAG x5 ON), 
1-2-5 sequence, 10 steps and continuous adjuster 
+3% (+5%: MAG x 5 ON) 


DC~60MHz, —3dB DC~40MHz, —3dB DC~20MHz, —3dB 


DC~5MHz, —3dB (MAG x 5) 


8.8ns (70ns: MAG x 5) 17.5ns (7Ons: MAG x 5) 
aOR lek eee 
1MQ+1.5%, 30pF+5pF (Tolerance: within +2pF) 
400V (p-p + DC) 
CH-1, CH-2, CHOP, ALT and ADD 


Calibration Accuracy 
Bandwidth 

(REF. 8 div) 
Rise Time 
Signal Delay Time 


Input Impedance 
Max. Input Voltage 
Display Modes 


¢ 


Polarity Invert CH-2 INVERT 
Chet Ourour Approx. 50mVdiv into 500, Approx. 50mV/div into 50Q, Approx. 50mV/div into 50Q, 
P (DC~60MHz, —3dB) (DC~40MHz, —3dB) (DC~20MHz, —3dB) 
Horizontal Amplifier 
Sweep Method Trigger sweep, Automatic trigger sweep, Continuously by delayed sweep, Trigger sweep and Automatic 
Trigger delayed sweep and ALT sweep trigger sweep 


0.2us/div~0.2s/div, 1-2-5 sequence 19 steps with continuous adjuster 


0.2us/div~0.5ms/div, 11 steps 
+3% 
One sweep or more 


A Sweep Time 
B Sweep Time 


Calibration Accuracy 
Hold-off Variable 


Delay Time Jitter 
Magnifier 

Max. Sweep Time 
Synchronization 
Signal Sources 
Coupling 
Slope 


1/1000 
x 10+5% 
20ns/div (MAG x 10 ON) 


x 5+5% 
40ns/div (MAG x 5 ON) 


CH-1, CH-2, ALT, LINE, EXT 
AC, HF-REJ, TV-V, TV-H 
+, — (indicates polarity of video signal) 


Sensitivity Bandwidth 
NORM 30Hz~10MHz 0.2Vp-p | 30Hz~10MHz 30Hz~10MHz 
2Hz~60MHz 1.5div 0.6Vp-p 2Hz~40MHz 1.5div 0.6Vp-p 2Hz~20MHz | 1.5div 
30Hz~ 10MHz 0.2Vp-p | 30Hz~10MHz | O.5div | 0.2Vp-p | 30Hz~10MHz | O.5div 
30Hz~60MHz 1.5div 0.6Vp-p 30Hz~40MHz 1.5div 0.6Vp-p 30Hz2z~20MHz 


TV Synchronization 


Synchronizing composite video signal 

Slope switch is selected according to polarity of video signals. 
If main trigger (A TIME) is set to TV-V sync., a magnified trigger (B TIME) 
is automatically set to TV-H sync. 


ee 


X-Y Mode (X = CH-1, Y = CH-2) 


Sensitivity Same as Vert. Amplifier 
Bandwidth X axis: DC (10Hz)~1MHz, Y axis: Same as Vert. Amplifier 
X-Y Phase Less than 3° at 100kHz 


Calibrator 0.5Vp-p +2%, Approx. 1kHz, square wave 


Bar Bee AC 100V, 50/60Hz 
pu 22W 30W 
Size and Weight 230(W) x 75(H) x 290(D) mm, Approx. 4kg | 
1 


Low capacitance probe 
EPOGOX (1 T2790) xe ce ew es 


Accessories 


Optional Accessories 


= Carrying Case = Front-Panel Cover = Hood = Probe DC~60MHz 
LC-2221 LC-2131 LH-2008 LP-O60X (1/1, 1/10) 
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LBO-518 


4-CH, 8-TRACE, DELAYED 
_ SWEEP, DELAY LINE | 


The LBO-518 is a 100 MHz oscilloscope with all of the features 
normally found on a lab-grade scope: Stable operation, dual 
time base with sweep delay, flexible triggering facilities, and a 
bright CRT display with internal graticule. Moreover, it also has 
a flat rectangular face, a feature found on few scopes in any 
price class: it can simultaneously display up to eight traces from 
four different input signals. In addition to the two vertical input 
channels, the signals used to externally trigger the main and de- 
layed time bases can appear on the CRT display. The alternate 
sweep mode, which allows the input signal to be simultaneously 
displayed by both the main time base and the delayed time 
base, effectively doubles this four-trace display to an eight 
trace display. 

The comprehensive triggering capability of the LBO-518 in- 
cludes several features that ease the problem of triggering on 
complex signals; a variety of frequency-selective coupling 
filters, a trigger hold-off control, and trigger pick-off that alter- 
nates between the two vertical channels. 


FEATURES 


Newly developed rectangular dome meshed CRT (6-inch 
diagonal) for large screen area and high brightness display 
with 20-kV acceleration voltage. 

Wide bandwidth of 100MHz can be measured at high sensiti- 
vity of 5mV/div. Further the sensitivity is quickly magnified 
to extra high sensitivity of 500uV/div (5MHz) by the 10 
times magnifier, thus enabling accurate measurement of 
feeble video signals, ripples of a stabilized power supply. 
Linked switch function for A/B sweepings to prevent mis- 
operation of delayed sweeping. 

Various alarm indicators to eliminate mis-operations. 
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m SPECIFICATIONS 


CRT Display 
Type 150mm Rectangular, Internal-graticule, 
post-acceleration, scale with illumination 
lamp 
Acceleration Voltage  |§20kV/2kV 


8 x 10 div (1 div= 10mm) 
Blanked by TTL level signal 


Effective Display Area 
Intensity Modulation 

Vertical Amplifier 
CH-1, CH-2, Input 
Sensitivity 


| (Identical for both channels) 
'5mV/div ~5V/div (100MHz) 
(500uV/div ~ 2mV/div (G5MHz; MAG x 
10 ON) 

|+3% (=5%; MAG x 10) 

/1MQ =2% 25pF +3pF 


Calibration Accuracy 
Input Impedance 


Bandwidth /DC ~ 100MHz (REF. 8 div)—3dB 
DC ~ 5MHz (REF. 8 div)—3dB 
(MAG x 10) 

Rise Time 3.5ns (7Ons; MAG x 10) 

Input Coupling AC-GND-DC 


600V (DC + ACp-p) 

(A, B EXT. TRIG. IN) 
CH- 3; 0.2V/div, 2V/div 
CH-4; 0.2V/div, 2V/div 
+ 3% 

IMQ +2% 25pF +3pF 
DC ~ 100MHz —3dB 


Maximum Input 


CH-3, CH-4 Input 
Sensitivity 


Calibration Accuracy 


Input Impedance 
Bandwidth 
Rise Time 3.5ns 
Maximum Input 600V (DC + ACp-p) 
CH-1, CH-2, CH-3, CH-4 Input 
Signal Delay Time approx. 20ns, permits viewing of leading 
; edge to waveform 
CH-1, CH-2, ADD (CH-1 + CH-2) 
DUAL (ALT, CHOP): CH-1, CH-2 
TRIPLE (ALT, CHOP):CH-1, CH-2, CH-3 
QUAD (ALT, CHOP): CH-1,CH-2, CH-3 
CH-4 


CH-2 INVERT 


(X axis = CH-1, Y axis = CH-2) 
Same as Vertical Amplifier 

Within 3° at 100kHz 

DC (10Hz) ~ 3MHz —3dB (X axis) 


Display Modes 


Polarity 


X-Y Mode 
Sensitivity 


Phase Difference 
Bandwidth 
CH-1 OUT PUT 
Output Voltage 
Bandwidth 
Output Impedance 
Horizontal Amplifier 
Sweep Mode 


25mVp-p/div (502 on load) 
DC (10Hz) ~ 100MHz — 3dB 
5022 


|Trigger sweep, Automatic trigger sweep, 
Single sweep, Continuous delayed sweep, 
Trigger delayed sweep, Single delayed 
sweep, and Alternate sweep 
20ns/div ~ 0.5s/div 1-2-5 sequence 
steps and continuous adjuster 


A Sweep Time 


B Sweep Time 20ns/div ~ 0.5s/div 1-2-5 sequence 23 steps 
Calibration Accuracy + 3% 
Hold-off Time Variable one sweep period or more 


(Only 0.5s/div; 0.5 sweep period or more) 


Delay Time Jitter 1/20000 
Magnifier 


x10 +5% 
Maximum Sweep Speed | 2ns/div (MAG x 10) 


A, B Sweep Gate Output} approx. + 5V at open 


Synchronization 
Signal Sources 


A Sweep: CH-1, ALT, CH-2, LINE 
EXT.(0.2V/div), EXT (2V/div) 
B Sweep: CH-1, ALT, CH-2. 
EXT (0.2V/div), EXT. (2V/div) 
A Sweep: AC, HF-REJ, LF-REJ, DC, 
TV-V, TV-H 
B Sweep: AC, HF-REJ, LF-REJ, DC, TV-H 
+ or — 


Bandwidth INT. 
DC~10MHz 0.4div 


DC~100MHz_ {1.5div 


30Hz~10MHz |0.4div 
AUTO | 30H2~100MHz | 1 .Sdiv 


Coupling 


Slope 
Sensitivity 


0.5V 
1.5V 


AC100,120,200 220,240V 50/60Hz, 65W 
305(W) x 145(H) x 400(D)mm 9.5kg 
Probe LP-100X ... 2 Fuse (Time-Lag) ... 1 
BNC Terminal Adaptor ...... 


Calibrator 
Output Voltage 0.5Vp-p +1% 
Waveform Square wave of 1kHz +2% 


Power Supply 
Size and Weight 


‘ae 
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Oscilloscope 


m@ SPECIFICATIONS 


CRT Display 
Type 150mm Rectangular, Internal-graticule, post- 
acceleration, scale with illumination lamp 
Acceleration Voltage 20kV/2kV 
Effective Display Area | 8 x 10div (1div=10mm) 
Intensity Modulation Blanked by TTL level signal 


Vertical Amplifier 
CH-1, CH-2, Input 
Sensitivity 


LBO-516 


(Identical for both channel) 
5mV/div ~ 5V/div (100MHz) 
5O00uV/div ~ 2mV/div (5MHz: MAG x 10) 


Calibration Accuracy +3% (+5%: MAG x 10) 
Input Impedance 1MQ+2% 25pF+3pF 


Bandwidth DC~100MHz (REF. 8 div), —3dB 
DC~ 5MHz (REF. 8 div), —3dB 
(MAG x 10) 
Rise Time 3.5ns (7Ons: MAG x 10) 
Input Couling AC-GND-DC 
Maximum Input 400V (ACp-p + DC) 
CH-3 Input (A EXT TRIG IN) 
Sensitivity 0.2V/div, 2V/div 
| Calibration Accuracy +3% 
iD Input Impedance 1IMQ+2% 25pFt3pF 
[ Bandwidth DC~ 100MHz, —3dB 
i Rise Time 3.5ns 
I Maximum Input 400V (ACp-p + DC) 
1 Signal Delay Time approx, 20ns, permits viewing of leading edge 
. to waveform 
Display Modes CH-1, CH-2, ADD (CH-1+CH-2) 


DUAL (ALT, CHOP): CH-1, CH-2 

TRIPLE (ALT, CHOP): CH-1, CH-2, CH-3 

QUAD (ALT, CHOP): CH-1, CH-2, CH-3, 
ADD (CH-1+CH-2) 


Polarity CH-2 INVERT 
X-Y Mode 
Sensitivity 


-3-CH, 8-TRACE, DELAYED 
SWEEP,DELAY LINE ~ 


(X axis = CH-1, Y axis = CH-2) 
Same as Vertical Amplifier 
Within 3° at 100kHz 


Phase Difference 


The LBO-516 is a portable oscilloscope that provides a max. Bandwidth DC (10Hz) ~ 3MHz, —3dB (X axis) 
sensitivity of 5mV/div (100MHz), 500uV/div (5MHz), a max. a Out ies bate we 
sweep time of 2ns/div (MAG x 10), and is equipped with 15cm ee nage See ahe we Panes oun 


rectangular CRT display. This model can be used in a wide 
range of research, production, and service applications for 
measuring and testing TV sets, VT Rs and computer peripheral 
equipment. This is made possible by the TV synchronization 
separator, Hold-off variable, 3CH-8-trace, and CH-1 OUT 
functions. | 


Horizontal Amplifier 
Sweep Method 


Trigger sweep, Automatic trigger sweep, 
Single sweep, Continuous delayed sweep, 

Trigger delayed sweep, Single delayed sweep, 
and Alternate sweep 


20ns/div ~ 0.5s/div 1-2-5 sequence 23 steps 
and continuous adjuster 


A Sweep Time 


B Sweep Time 20ns/div ~ 50ms/div 1-2-5 sequence 20 steps 
= FEATURES Calibration Accuracy +3% 
® CRT: 150mm (6 inch) rectangular, internal-graticule scale, Hold-off Time Variable one sweep period or more 


(Only 0.5s/div;0.5 sweep period or more) 
1/20000 
x10+5% 
2ns/div (MAG x 10) 

+3% (+5%: MAG x 10) 


dome mesh type, and 20kV acceleration voltage 
for high-brightness display using an_ illumination 
lamp. 

@ Auto focus maximizes visual clarity. 

@ Wide bandwidth and high sensitivity of 1OOMHz/5mV 

(500uV: MAG x 10) 

@ Logic timing is obtained in triple traces. 

@ Sweep delay offers high calibration. 

@ Signal delay line is used for accurate measurement of rise- 


Delay Time Jitter 

Magnifier 

Maximum Sweep Speed 

Linearity 
Synchronization 

Signal Sources 


A Sweep: CH-1, ALT, CH-2, LINE 
EXT. (0.2V/div), EXT (2V/div) 

B Sweep: The Synchronized signal source for 
the A-sweep is used. 


é Coupling A Sweep: AC, HF-REJ, DC, TV-V, TV-H 

time of high-speed pulses. B Sweep: The synchronized signal source for 
@® TRIG VIEW (internal CH-3) ensures synchronization signals. the A-sweep is used. (The B-sweep 
@ ALT sweep simultaneously displays primary sweep and is set at TV-H when the synchro- 

: nized signal source for the A-sweep 

sweep acceleration. is set at TV-V,) 
@ 3CH-8-trace and B ENDS A functions. Sane 
@® 4 traces display of CH-1, CH-2, CH-3; and ADD (CH-1 Sensitivity ay Bandwidih EXT, 


+ CH-2). 

@ B sweep TV-H synchronization provides stable display of 
VITS and Video Disc control codes. 

@ ALT trigger synchronizes different two waveforms. 

@ Hold-off variable synchronizes complex waveforms. 

@ CH-1 OUT drives the frequency counter. 

@ PRESET TRIG. eliminates synchronization control. 

% 


DC~ 10MHz | 0.4div 
DC~100MHz | 1.5div 
30Hz~ 10MHz/0.4div | 0.1V 
AUTO | 30Hz~100MHz | 1.5div 

Calibrator 

Output Voltage 0.5Vp-p+1% 

Waveform | square wave of 1kHz 
Power Supply AC 100V 50/60Hz, 65W 
Size and Weight 305(W) x 145(H) x 400(D)mm, 9.5kg 
Accessories PrORS LF-T00N sc ck em ce he & Re 2 


Puse (Time-Lag) 4. .°s «ales wa es 
BNC Terminal Adaptor ....... 


Single sweep function is useful for single trace display. 


Various alarm indicators on the front panel prevent opera- 
tion errors. 
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___ SWEEP, DELAY LINE _| DELAY LINE(LBO-524L ONLY) 


The LBO-524[L] oscilloscope is a portable one with the func- 
tions of 5mV/div. (35MHz), 500uV/div. (5MHz), maximum 
sweep ratio 20ns/div. (MAGx10), and delayed sweep, equipped 
with a 6-inch rectangular metal-back CRT with high brightness, 
internal graticule and the vertical sensitivity magnifier. The 
LBO-524[L] has a wide range of application in production and 
service areas for measurements and testings of TV set, VTRs and 
computer peripheral equipments, since the TV synchronization 
separator, variable hold off and V-AXIS magnifier functions are 
provided. 


The LBO-526 oscilloscope is a portable one with the functions 
of 5mV/div. (GOMHz), 500uV/div. (GMHz), maximum sweep rate 
20ns/div. (MAGx10), and delayed sweep, equipped with a 6-inch 
rectagular metal-back CRT with high brightness, internal grati- 
cule. The LBO-526 has a wide range of application in produc- 
tion and service areas for measurements and testings of TV set, 
VTRs and computer peripheral equipments, since the TV syn- 
chronization separator, variable hold off and V-AXIS magnifier 
functions are provided. 


= SPECIFICATIONS 


MODEL LBO-526 LBO-524/524L 


CRT Display 
Type 150mm Rectangular, Internal-graticule: 8x10 div. (1div = 10mm), Flat-face, Illumination 
Acceleration Voltage 12kV/2kV stabilized (P.D.A) 7kv/2kV regulated (P.D.A) 
Intensity Modulation ; Blanked by TTL level signal Blanked by TTL level signal 

Vertical Amplifier (Identical for both channels) (Identical for both channels) 
Sensitivity 5mV/div ~ 5V/div (GOMHz) 5mv/div ~ 5V/div (4OMHz) 

500uV /div ~ 2mV/div (G5MHz: MAG x 10) 500uV /div ~ 2mV/div (5MHz: MAG x 10) 


Calibration Accuracy +3% (+5%: MAG x 10) 


Bandwidth DC (10Hz) ~ 60MHz —3dB DC (10Hz) ~ 40MHz —3dB 

Rise Time 5.8ns (70ns: MAG x 10) 10ns (7Ons: MAG x 10) 

Display Modes CH-1, CH-2, CHOP, ALT, ADD, CH-2 INVERT 

CH-1 OUT Approx, 50mV/div (502 on load), DC ~ 60MHz 0.1V/div (50Q on load), DC ~ 40MHz 


Horizontal Amplifier 
Sweep Method 
Sweep Time 

Hold-off Variable 

Delay Time Jitter 

Magnifier, Max. Sweep Time 


Synchronization 


Trigger sweep, Auto-trigger sweep, Continuous delayed sweep, Trigger delayed sweep 
A sweep: 0.2us ~ 0.2s/div, B sweep: 0.2us ~ 0.5ms/div, Accuracy: +3% 


One sweep or more 
1/10,000 
x104+5%, 20ns/div (MAG x 10) 


Signal Sources: ALT, CH-1, CH-2, LINE, EXT 
Coupling: AC, HF-REJ, TV-V, TV-H 


Sean [Bandwidth TINT. [EXT | ——=«dY_~—sBandwidth_| INT] EXT. 
2HZ2~60MHz 1.5 div 0.6Vp-p 2Hz~40MHz | 1.5 div 0.6Vp-p 
30Hz~1 z +5 div 0.2Vp- Zz Zz 5 di : - 
auTo | Sone-comtt O.evbE SOHe~a0MEe | 18 
Sensitivity: Same as Vert. Amplifier 
X axis Bandwidth: DC (10Hz) ~ 1MHz, —3dB 


X-Y Mode(X=CH-1, Y=CH-2) 
X-Y Phase: Less than 3° at 100kHz 


Power Supply AC100, 120, 200, 220, 240V, 50/60Hz, 55W AC100, 120, 200, 220, 240V, 50/60Hz, 50W 
Size and Weight 290(W) x 160(H) x 375(D) mm, 9kg 290(W) x 160(H) x 375(D) mm, 8.5kg ? 
Direct/LOW capacitance probe LB-O60X ...2 Direct/LOW capacitance probe LP-16BX . . 2 


Time lag fuse. . 1 BNC terminal adaptor. .2 
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ABCA: 


150mm, Rectangular, Internal-graticule (8 x 10 div: 

1div = 10mm), stabilized-acceleration (2kV), Flat- 

face, % Scale, Scale-illumination, Beam Rotation 
Wide Bandwidth: 20MHz (5mV, 8 div Ref.) 


150mm, Rectangular, Internal-graticule (8 x 10 div, 
1div = 10mm), Post-acceleration, Flat-face, Metal- 
back, Dome-mesh, % Scale, Scale Illumination, Beam 
Rotation 


CRT: 


Wide Bandwidth: 40MHz (5mV, 8 div Ref.) 

Max. Sensitivity: 5|00uV (5MHz: MAG x 10) 

Max. Sweep Speed: 20ns/div (MAG x 10) 

TV-V, TV-H Sync. Separation @ ALT Trigger 

Hold-off Variable @ X-Y Operation can be controlled manu- 


Max. Sensitivity: 500uV (5MHz: MAG x 10) 

Max. Sweep Speed: 40ns/div (MAG x 5) 

TV-V, TV-H sync Separation ® ALT Trigger 
Hold-off Variable © X-Y Operation @ PRESET-Sync 
Linkage of Frequency Counter Using CH-1 OUT 


ally & by REMOTE @ PRESET Synchronization 
Linkage of Frequency Counter Using CH-1 OUT 
TTL level Z MOD. 


# SPECIFICATIONS 
MODEL 


CRT Display 
Type 
Acceleration Voltage 
Intensity Modulation 


Vertical Amplifier 
Sensitivity 


TTL level Z MOD. 


LBO-523 LBO-522 


150mm Rectangular, Internal-graticule: 8 x 10 div (1div = 10mm), Illumination 


7kV/2kV regulated (P.D.A 2kV stabilized 
Blanked by TTL level signal 


(Identical for both channels) (Identical for both channels) 
5mV/div ~ 5V/div (40MHz) 5mV/div ~ 5V/div (2OMHz) 
500uV/div ~ 2mV/div (5MHz: MAG x 10) 500uV/div ~ 2mV/div (5MHz: MAG x 10) 
+3% (45%: MAG x 10) 
DC (10Hz) ~ 20MHz —3dB 
17.5ns 
CH-1, CH-2, CHOP, ALT, ADD, CH-2 INVERT 


0.1V/div (502 on load), DC ~ 40MHz 0.1V/div (502 on load), DC ~ 20OMHz 


Sweep Time 0.2us ~ 0.2s/div, Accuracy: +3% 

Hold-off Variable One sweep period or more 

Magnifier, Max. Sweep Speed -x10+5%, 20ns/div (MAG x 10) x5+5%, 40ns/div (MAG x 5) 
Synchronization 

Signal Source 

Coupling 

Sensitivity 


Calibration Accuracy 


Bandwidth 
Rise Time 


Display Modes 
CH-1 OUT 
Horizontal Amplifer 


DC (10Hz) ~ 40MHz —3dB 
10ns (7Ons: MAG x 10) 


ALT, CH-1, CH-2, LINE, EXT 
AC, HF-REJ, TV-V, TV-H 


[—Banawidth | INT. | EXT. [| Bandwidth | “INT. 
2HZz~40MHz 1.5 div 0.6Vp-p 2Hz~20MHz 1.5 div : 
30Hz~ 40MHz 1.5 div 0.6Vp-p 30Hz~20MHz 1.5 div 0.6Vp-p 
(X = CH-1, Y = CH-2) 
Same as Vert, Amplifier 


DC (10Hz) ~ 1MHz, —3dB 
X-Y Phase Less than 3° at 100kHz 


Calibrator 0.5Vp-p+2%, 1kHz square wave 
AC100, 120, 200, 220, 240V, 50/60Hz, 50W AC100, 120, 220, 240V, 50/60Hz, 55W 


Size and Weight 290(W) x 160(H) x 375(D) mm, 8.5kg 
Accessories | Direct/LOW capacitance probe LP-16BX (2), BNC terminal adaptor (2), Time lag fuse (1) 


NORM 
AUTO 


X-Y Mode 
Sensitivity 
X axis Bandwidth 
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Oscilloscope 


LBO-514A LBO-513A 


LBO-514A is a dual trace oscilloscope with bandwidth of DC- 
15MHz and sensitivity of 5mV (1mV/div). With the adoption 
of 130mm highly bright C.R.T., large display in highly spot 
brilliancy and clearness is to be obtained. Engineered for service 
in the field of audio, television, VTR, computer with wide band- 
width, LBO-514A is portable, easy and convenient in operation 
for use in school. 


= SPECIFICATIONS 


LOB-513A is a single trace oscilloscope with bandwidth of DC- 


15MHz and sensitivity of 5mV/div (1mV/div). With the adoption 
of 130mm highly bright C.R.T., large display in highly spot 
brilliancy and clearness is to be obtained. Engineered for service 
in the field of audio, television, VTR, computer with wide band- 
width, LBO-513A is portable, easy and convenient in operation 
for use in shcool. 


MODEL LBO-514A LBO-513A 
CRT Display 


Acceleration Voitage 
Effective Display Area 
Intensity Modulation 


Vertical Amplifier 
Sensitivity 


Approx. 1800V stabilized 
8 x 10 div (1 div = 10mm) 
Blanked by TTL level signal 


(Identical for both channels) wi 
5mV/div ~ 10V/div (15MHz), 1-2-5 sequence, 11 steps, 


GAIN x 5 switch 1mV/div ~ 2V/div (6MHz), Accuracy: +3% 


Bandwidth 

Rise Time 

Input Impedance 
Max. Input Voltage 
Mode 


Horizontal Amplifier Sweep Speed 


DC (2Hz) ~ 15MHz —3dB (REF. 6 div) 


23ns (60ns: GAIN x 5) 
1MQ shunted by 35pF + 5pF 
600V (DC + ACp-p) 


CH-T, CH-2, X-Y, CHOP, ALT ee 


: 0.5us/div ~ 0.2s/div, 18 steps, 


1-2-5 sequence, Accuracy: +5% 


Magnifier 
(X = CH-1, Y = CH-2) 
X axis: 5mV/div ~ 10V/div 
Y axis: 5mV/div ~ 10V/div 


X-Y Mode 
Sensitivity 


(Gain x 5: imV/div ~ 2V/div) 
X axis: DC (2Hz) ~ 800kHz —3dB 


Bandwidth 
X-Y Phase 


Synchronization 


Less than 3° at 100kHz 


Signal Source 
Sensitivity 


Calibrator 

Power Supply 

Size and Weight 

Accessories 
BNC terminal adaptor 
Time lag fuse 


[7 Bandwieth | INT. | EXT. |_| __ Bandwidth [ INT. [ EXT. | 
[NORM | 2He~tsmHz | 1div | 0.2Vp-> | NORM | 2He~tsmHz | 1dv | 0.2Vpp | 


Square wave (1kHz), 0.5Vp-p +3% 
AC100, 120, 220, 240V, 50/60Hz, 33W 


290(W) x t60(H) x 375(D) mm, 7.8 kg 290(W) x 160(H) x 375(D) mm, 7.5 kg 


Direct/Low capacitance probe LP-16BX... 2 
2 


: x5+5% (max. speed 100ns/div) 


Internal (INT) or External (EXT), + or — slope 


Direct/Low capacitance probe LP-16BX...1 
BNC terminal adaptor 
Time lag fuse 
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Oscilloscope 


LBO-310A 


LBO-310A is a general purpose 75mm 
oscilloscope with high sensitivity (20 
mVp-p/div, 1div = 6mm) and a band- 
width from DC to 4MHz. It is design- 
ed for heavy duty in service shops, 
technical schools and amateur radio 
stations. It features DC-coupled am- 
plifiers, FET’s in input circuits and 
smart Compact construction. 


LBO-510B is a compact general purpose 
130mm oscilloscope with wideband (DC 
~4MHz) and high sensitivity (2O0mVp-p/ 
div) characteristics. It is designed for 
maximum usefulness in service shops, 
technical schools and laboratories. It 
features FET’s in input circuits, DC- 
coupled amplifiers, phases (up to 140°) 
line frequency sweep and vertical calibra- 
tion voltage. Return trace blanking is 
provided for clear waveform display. 


The LBO-512B is a light, compact, versa: 
tile triggered scope equipped with a 130 
mm high-brilliance cathode ray tube which 
is 2 times as bright as the conventional 
one. Its excellent performance characte- 
ristics permit a variety of uses in adjust- 
ments and testing of TV sets, radios, 
amateur radio equipment and other home 
entertainment equipment as well as in 
monitoring of various instruments. 


= SPECIFICATIONS 


MODEL LBO-512B LBO-510B LBO-310A 


CRT Display 


Type 130B XB31, 8x10div (1div = 10mm) 130BHB1, 8x10div (1div = 10mm) C3S49P1, 8x10div (1dv = 6mm) 

Acceleration Voltage Approx. 1350V Approx. 1500V Approx. 1200V 

intensity Modulation 
Vertical Amplifier 

Sensitivity 10mV/div, 100mV/div, 1V/div, 10V/div 20mVp-p/div or more 


in 4 steps, Variable control (10mV/div~ 
100V/div) Accuracy: +5% 


Bandwidth DC (2Hz) ~ 10MHz, —3dB DC (2Hz) ~ 4MHz, —3dB 
Rise Time Input Control: x1, x10, x100 and fine adjuster 


Time Base (Sweep Speed) 1ms/div, 0.1ms/div, 10us/div, 10Hz~100kHz, 4 steps 10Hz~100kHz, 4 steps 
1us/div in 4 steps with fine adjuster and line sweep with fine adjuster 
Variable control (10ms/div~1us/div) 


Synchronization 
Mode 
Signal Source 


Sensitivity 


Automatic (with level control knob) 
Internal (INT.), External (EXT.) + or — 


INT. 10Hz ~ 10MHz at 1 div Internal (+ & —), External, Line Internal with negative peak 
EXT. 10Hz ~ 10MHz at 1Vp-p Internal 1.5 div, vertical amplitude 1 div signal amplitude, automatic 
External, over 1Vp-p 


Approx. 200mV /div 300mVp-p/div or better 300mVp-p/div 
Variable Control (200mV/div~10V/div) 


DC~250kHz, —3dB (H. Gain Max.) DC~250kHz, —3dB 


(Y axis only) Sensitivity 10Vp-p/div, 
Bandwidth 100Hz ~ 450MHz 

Calibration Square wave (mains frequency) Sine wave (mains frequency) 
0.5Vp-p +3% 0.1Vp-p 

Power Supply AC100, 120, 220, 240V, 50/60Hz, AC100, 120, 220, 240V, 50/60Hz, AC100, 120, 220, 240V, 50/60Hz, 
15VA 20VA approx. 12VA 

Size and Weight 250(W)x175(H)x375(D)mm, 7,2kg 250(W)x175(H)x375(D)mm, 125(W)x180(H)x300(D)mm, 

approx. 7kg approx. 4kg 

Accessories Direct/Low capacitance probe LP-16BY ..1| Test leads (three per set) ...............0. 

Test leads (three per set) .........ccc ce eseeeeee sees 


Horizontal Amplitude 
Sensitivity 


Bandwidth 


1 
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Sampling Rate: 5MHz 
_ Real Mode: 35MHz 5mV/div 


The LBO-5825 is a storage oscilloscope with a 6-inch high- 
brightness, rectangular, metal-back CRT that provides a digital 
storage function (effective frequency bandwidth of 500 kHz) 
and a normal high-sensitivity wide bandwidth (5 mV/div, 35 
MHz/500 pV /div, 5 MHz). 

The rectangular CRT with an internal graticule, coupled with a 
regulated high-accelerating voltage power supply, obtains ac- 
curate measurement free from reading errors. 

Extensive use of custom ICs provides enhanced stability and 
reliability. 

The panel design of a separately-arranged vertical and horizontal 
amplifier controls both sides of the CRT, together with colored 
trigger and storage units, enables simple panel operations. 


Storage Mode Features 


Separate memories are provided for CH-1 and CH-2 to permit 
simultaneous writing of signals and to eliminate time differences 
between channels. 

ADD and CH-2 polarity selections make it possible to observe 
the sum of or difference between two stored signals, and to also 
display an accurate picture of push-pull signals. 

In the REAL & STORAGE mode, the storage waveform and 
current waveform can be concurrently displayed for easy com- 
parison. 

The two separate channel memories permit storage and con- 
current display of two waveforms each, for a total of four 
waveformes. With the addition of real-mode waveforms, a total 
of six waveforms can be concurrently displayed. 

The stored waveforms are protected in case of power failure by 
a built-in battery over a long time (two weeks or more). 
Waveforms can be plotted by using an X-Y pen recorder. 

Input & output of memory data to external instruments (such 
as personal computer) are available through digital 1/O terminal. 


= SPECIFICATIONS 


CRT Display 
Type 


150mm rectangular, Metal back, Internal- 
graticule scale 

7kV/2kV (P.D.A) 

8 x 10 div (1div = 10mm) 


Accelerating Voltage 
Effective Display Area 


REAL MODE 
Vertical Amplifier CH-1 and CH-2 
Sensitivity 5BmV /div~5V/div (35MHz), 0.5mV/div~ 


2mV /div (G5MHz: MAG x 10 ON) 
1-2-5 sequence, 10 steps, and continuous 
adjuster 
+3% (+5%: MAG x 10 ON) 
DC~35 MHz (REF. 8 div), —3dB: DC~5 
MHz (REF. 8 div), —3dB (MAG x 10 ON) 
AC Coupling: 10Hz, — 3dB 
IMQ + 1.5%, 25pF + SpF 
CH-1, CH-2, ADD 
DUAL CHOP: 0.5 s/div~ 1ms/div 

ALT: 0.5 ms/div~0O.2us/div 
x-¥. Ch=1 4% axis, CH-2... Y axis 
Approx. 50mV/div into 502 
DC ~ 35 MHz, —3dB 


Calibration Accuracy 
Bandwidth 


Input Impedance 
Display Modes 


CH-1 Output 


Horizontal Amplifier 
Sweep Method Trigger sweep, Automatic trigger sweep, 

Single sweep 

0.2 us/div ~ 0.5s/div, 1-2-5 sequence 20 

steps and continuous adjuster 

fo 

X 10+5% (+10% for 0.2 us/div) 

20ns/div (MAG x 10 ON) 

One sweep or more 


Sweep Time 


Calibration Accuracy 
Magnifier 

Max. Sweep Time 
Hold-off Variable 


Synchronization 


Signal Source ALT, CH-1, CH-2 LINE, EXT 


Coupling AC, DC, HF-REJ, TV-V, TV-H 
Sensitivity | | Band width 


DC~10MHz O.5div 
DC~35MHz 1 .5div 
30HZz~10MHZz|0.5div | 0.2Vp-p 
AUTO | 3012~35MHz/15div | 0.6Vp-p 


Synchronizing composite video signal 


TV Synchronization 


X-Y Mode 
Sensitivity Same at vertical amplifier 
X-axis Bandwidth DC or 10Hz~1MHz (REF. 8 div), —3dB 
X-Y Phase Less than 3° at 100 kHz 


STORAGE MODE 


Storage capacity 1,024 words x 2 channels (1 word = 8 bits) 


Battery backup assures two weeks or more 


Vertical Amplifier (CH-1 and CH-2) 
Sensitivity 5BmV /div~5V/div 
Resolution '8 bits (1/256) 


Max. Conversion Speed 200 ns/word 
Horizontal Amplifier 

Resolution 

Writing Speed 


10 bits (1/1024) 
INT: STORAGE/PRETRIG; 20us div~0.5S 
/div(O.2us/word to 5ms/word) 
ROLL: 2ms/div~50s/div 
(20us/word~0.5s/word) 
EXT: CLOCK frequency less than 5MHz 
TTL, Negative edge 


SCOPE RECORDER 
READ TIME|0.5ms/div | 5s/div 


Reading Speed 


PUSH (5us/word)| (50ms/word) 
FIXED ae ares 
READ TIME/TIME/div | 100 times the 
PL setting TIME/div setting 
TIME/div |(20us/div~|(2ms/div~50s/div) 
0.5s/div)or|or EXT CLOCK 
EXT (demultiplied by 
CLOCK 1/100) 
Display Modes REAL & STORAGE, STORAGE, PRE- 
TRIG, ROLL 


Off or variable (approx. 0.5~5s) 
Can be set, separately for each channel 


(SCOPE mode, no output) 


VIEW TIME 
Memory Protection 
Recorder Output 


Vertical (CH-1 and CH-2) 0.5V/div, 2V~—2V 
Horizontal 0.5V/div, 2.5V~—2.5V 
Pen TTL level (lifted when high) 


Available for output 


TTL level, 40 pin, connector 
100, 120, 200, 220, 240V (Selectable by 
rewiring) approx. 8OW 


145(H) x 305(W) x 400(D)mm, 10 kg 


Calibration Signal 
Digital |1/O Terminal 
Calibrator 
Power Supply 


Size and Weight 
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Stereoscope 


LBO-552A1 LBO-552C 


PASE ERO BABA ey OER EE: i *y SRA Lease: 


X—Y Operation 
is available 


Phase difference 


Amplitude and phase difference are observed by 
L.R. waveform display and Lissajous’ figure is 
simultaneously shown in the center. 
(LB0-552C) 


L waveform —*> i 
—— R waveform 


Here is a 130mm (5") scope specially adapted for observing ™ SPECIFICATIONS ae 
waveforms in stereo circuits. It is a dual-trace type in which Vertical Amplifiers for L and R Inputs 
two waveforms, left and right signal, are displayed side by side. Sensitivity 20mVp-p/div, or better; balancing error 
This feature permits instant comparison of amplitudes and for both ch. within 3%. 
phase for balance adjustments. Indispensable when checking Bandwidth DC: DC ~ 10MHz. at —3dB 
‘=_ stereo equipment tape-recorders, amplifiers, receivers in manu- AC: 2Hz ~ 10MHz. at —3dB 
facturing plants and in service shops. Input Impedance 1MQ: less than 44pF in shunt. 


Four ranges: x1, x10, x100, x 1000; 
separate or ganged, with common 
fine adjuster. 


=» FEATURES input Control 


@® Two input signals in the same range can be adjusted with a 
common gain control. Moreover, the same control is ef- 
fective for two signals with different amplitudes. 

@ The L and R waveforms will always be jointed together with 
very small separation in the display. Thus, azimuth ad- 
justments of the magnetic head in a tape recorder can be 
easily performed. 

@ Close inspection can be made for L and R inputs by “‘sliding’”’ 
the waveforms to either side. 

@ X-Y operation requires only one switch setting; no tedious 
reconnections and switching operations are needed. The 
phase difference is very low between the two axes. Useful 
in phasing the pilot and subcarrier signals, etc. 

@ Can be used as a high-grade general purpose scope with two 
channel inputs. 

@ Automatic synchronization of the triggered sweep is possible 
from different sources, internal, external, etc. 

@® Robust construction, using a diecast frames. 

@® The waveform to be measured automatically stays static, 
since the trigger sweep circuit is employed. 

@ Parasitic oscillation such as of an audio amplifier can be 
readily observed, because the vertical axis has a wide band 
width of 10MHz. 

@ A clear trace image is available without intensity sag by the 
use of DC blanking circuit. 


Left and right at respective sides on a 
common base line. 
0.1Vp-p at mains frequency. 


Waveform Switching 


Calibrating Voltage 


Time Base 
Sweep Frequency 


Triggered sweep: 10Hz ~ 100KHz in 
four ranges, external and line. 
L+R,L,R, LINE, and EXT. TRIG. 
automatic type. 


Synchronization 


X-Y Operation 
X-Axis Sensitivity 

Input Control 

Bandwidth 


20mVp-p/div or better, 

Four ranges, same as for the R channel. 
DC: DC~1MHz at —3dB 

AC: 2Hz ~ 1MHz at —3dB 

Less than 2 deg. below 20kKHz; 

less than 8 deg. to 100kHz 
0.1Vp-p at mains frequency 
130mm type: 130BXB31; accelerating 
voltage, approx. 1.35kV; Display area, 
8 x 10cm effective. 


Phase Angle 


Calibrating Voltage 
Cathode Ray Tube 


AC100, 120, 220, 240V 
50/60Hz; approx. 20W 

175(W) x 248(H) x 380(D) mm; 
approx. 7.2kg 


Power Supply 


Size and Weight 
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“= SPECIFICATIONS. 


Oscilloscope Section 


CRT Display 
e Type: 150mm rectangular, Internal-graticule, Metal back 
e Acceleration Voltage: 7kV/2kV regulated e Effective Display Area: 
8 x 10 div (1 div = 10mm) 


Vertical Amplifier (for both CH-1 and CH-2) 


Sensitivity 5mV/div~2V/div (30MHz), 1mV/div (2OMHz: 
MAG x 5 ON), 1-2-5 sequence, 9 steps, and 
continuous adjuster 

Frequency DC (10Hz) ~ 30MHz, —3dB (MAG x 5: 


Characteristics DC~20MHz) 


Display Modes CH-1, CH-2, ALT, CHOP, ADD, X-Y 
CH-1 CURSOR ON, CH-2 CURSOR ON 
Polarity Invert CH-1 INVERT, CH-2 INVERT 


Cursors Upper and lower cursors (Only one trace can be 

viewed while cursors are displayed.) 
Pedestal Clamps of | + Clamp: Clamped to + sync waveform pedestals. 
Composite Video | — Clamp: Clamped to — sync waveform pedestals. 
Signal 

Horizontal Amplifier 
Sweep Method 


Trigger sweep, Automatic trigger sweep, 
Continuous delayed sweep, and Trigger delayed 
sweep 
A sweep, B sweep 
0.2us/div~200ms/div, 1-2-5 sequence, 19 steps, 
and continuous adjuster 


One sweep or more 
x10+5%, Max. Sweep Time: 20ns/div (MAGx10) 


Sweep Time 


Hold-off Variable 
Magnifier 
Synchronization 
Signal Source A 
Signal Source B 


LINE, CH-1, ALT, CH-2 and EXT. 
B START AFTER DELAY, CH-1, ALT, CH-2 
and EXT. 


AC, HF-REJECT, LF-REJECT, DC, VIDEO H 
and VIDEO V 

TV synchronization| Synchronizing composite video signals. The 
slope switch is selected according to video singal 
polarity. 


Coupling A, B 


Memory Section 


Program Address 0~99 (100 addresses) 


Internal Memories 2,048 words by 8 bits static CMOS RAM x 5 
oe backup, four, 8K eed 
Internal system, one, 2K bytes 
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The memory addresses are organized into 100 steps, number- 
ed from 0 to 99. The stored program is protected by a bat- 
tery backup. 

The BEGIN and END addresses can be freely set from address 
O to address 99, so that the program stored within this range 
can be recalled for use in a product tuning line, for example, 
as often as desired. 

Programmed data can be transferred to another LBO-5880 
(SAVE) or data can be received from another LBO-5880 
(LOAD). 7 

Program insertion, deletion and exchanging are provided as 
memory editing functions to simplify program editing to 
meet changing process requirements. 

All oscilloscope functions including variable controls are pro- 
grammable with the exception of focus, astigmatism, rota- 
tion and illumination. 

Whenever an operator error occurs, the corresponding error 
number is displayed to alert the operator. In this way, 
continued use of the oscilloscope will be inhibited until the 
error is recovered. 

Program contents can be printed on an external printer. 

As a 64-bit (8 bits x 8) external memory is provided and 
simple external circuit is installed, the 64 bits can be ex- 
ternally controlled. 

Since the oscilloscope functions can be selected by trans- 
mitting data from an external controller (such as a micro- 
computer), the LBO-5880 can be totally operated as a 
remote-controlled oscilloscope (including variable controls.) 
Hardware self-diagnostics simplifies the process of checking 
for internal errors. 

Memory write protection prevents inadvertent deletion of 
important programs. 


NiCd backup battery, 3.6V 
Provides one-month’s memory backup when 
fully charged at 9OmAh. 


Address Display 7-segment two-digit LEDs display addresses 
0~99. 


Operating Mode 


Built in battery 


SET BEGIN and END address setting, setting/resetting 
of memory write protection 
PROG Program entry, insertion, deletion, exchanging, 


recall and sample program call 
CHARGE VAR’S | Alteration of variable knob data 


RUN PROG Program call 

MANUAL Operation as an ordinary oscilloscope without 
using memory 

REMOTE Control by externally supplied address data 

SAVE 

LOAD 

PRINT 

FUNC 1 

FUNC 2 External oscilloscope control and checking 
programs 

FUNC 3 


Can be memorized for all switch modes (except 
memory contro! SW, GND TEST SW and LED 
OFF SW), CH-1 POS, CH-2 POS, H POS, A TIME 
VAR, B TIME VAR, DELAY TIME POSITION, 
CH-1 VAR, CH-2 VAR, UPPER CURSOR, 
LOWER CURSOR, AHOLD OFF, A LEVEL, 

B LEVEL, INTEN, Each variable knobs data has 
resolution 1024 (10 bits). 


Memory Function 


External Connectors 
1/O bus 


24 pins, external device control (An additional 
circuit is required: 8 bits x 8, 64 bits maximum) 
Probe selector (LBO-5880-02) 


1/O port 37 pins, program transfer, address output, 
address input (address control), oscilloscope 
control by external data 

Printer 


14 pins, program data printing (on a Centronix 
compatible printer) 


AC100, 117, 220, 240V, 85W 
320(W) x 200(H) x 400(D) mm, 11kg 
PUGS bic t's csc aA ee le eee UG ee 1 


Power Supply 
Size and Weight 
Accessories 
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Oscilloscope 


m SPECIFICATIONS 


= LBO-5880-02 Number of Inputs | Input A... 4 pcs., Input B... 4 pcs., 

: : : to be Selected Input ....2 PEs. 
LBO-5880-02 IS an input selector to be used in Number of Outputs} Output P ...1pc., Output Q...1 pe., 
combination with LBO-5880 Oscilloscope. to be Selected 


Quteut A. «. ipe, 


Input-Output Mode 1 ae A + input B > output Q 
Selection Modes * linput C —> output R 
input A — output P 
Mode 2. {input B — output Q 
_input C — output R 
Mode 3. input A+ input B + input C > output O 
Maximum number of units which can be connected: 
up to 4 units. 


Output Mode Output P and QO to CH-1, CH-2, TRIG A or 
Setting TRIG B 


Input Impedance 
Input A and B 1MQ, 40pF typ 
Depends on the load requirements of output R to 
which the input is connected for direct relay 
switchover. 


Input Connector | BNC 
Input Coupling | AC/GND/DC only for inputs A and B 


Input Attenuator | 1/1, 1/10, 1/100, 1/2.5 and 1/5 


But the attenuator is automatically selected to 
match the VOLTS/DIV setting of the oscilloscope. 


Frequency DC to 30MHz, —3dB for an output of LBO-5880-02 
Response DC to 20MHz, —3dB when LBO-5880 and LBO- 
5880-02 are combined. 


Transfer Gain 1.043% 
Input attenuation: 1/1, output termination: 50Q 


CH2 MODE 
8 INPUTS 


Max. Allowable 
Input Voltage 200V (p-p + DC) 

Output Impedance] 5022 typ. 

Ambient Temperature for Operation: 0 to +40 deg. C (humidity: less 

than 85%) 

Ambient Temperature for Guaranteed Specification: +15 to +35 deg. C 

Power Supply AC100V (The equipment can also be changed for 
120V, 200V, 220V and 240V by reconnection.) 


ACG OUTLET Up to 200VA 
Size and Weight 320(W) x 75(H) x 400(D) mm, 7kg 
Accessories Bus cable, 24-pin, im 
Rush current proof fuse for 100-120V, 0.5A..1 
(for 200-240V, 0.25A) 
BNC-BNC cable 502, 3D2D, 1m 
Through terminator 502 


TLE 
CH1 MODE CH2 MODE 
8 INPUTS 8 INPUTS 


CH1 MODE 
16 INPUTS 


CH1 MODE CH2 MODE 
16 INPUTS 16 INPUTS 


—— WY 
CH1 MODE CH2 MODE 
32 INPUTS 1 INPUT 


The INC, DEC, and BEGIN functions can be remote-controlled by attaching the LBO-5880-03 (optional control 
box to the front panel EXT INC INPUT jack). 


Programmable Oscilloscope 
LBO-5880 


Horizontal 
amplifier 


Control Box 
|BO-5880-03 


Just pushing these 3 buttons Vsrieal 
is required for production line Memory amplifier 


mg Optional Accessories for Programmable Oscilloscope 


LC-2330 LC-2066 LC-2065 


= PROBE 


High Impedance High Impedance BNC ~ BNC Demodulator 


LP-16BX LP-17AX LP-012X LP-010 
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LBO-12C 


— 
The LBO-12C is an alignment oscilloscope equipped with a large 12-inch screen The LBO-9S is designed for monitor- 
for easy reading. The LBO-9C is an alignment oscilloscope equipped with a large ing frequency response to be used in 
9-inch screen. Both models use the sweep generator to observe band characteristics combination. with the LFR-5600 
of TV receiver signals, radio receiver signals, and filters. series or LFG-1300. This model uses 
@ Large CRT display screen provides easy reading. a CRT with long-persistent phosphor 
@ DC amplifiers for both vertical and horizontal deflections. and has a logarithmic scale displayed 
@ |\ilumination marker for easy reading at high sensitivity. in orange on the screen. 
@# SPECIFICATIONS 
MODEL LBO-12C LBO-9C LBO-9S 

CRT 310CFB4A 230MB4A 230MB7 

Effective Display Area | 12div x 8div (1div=2cm) 16div x 12div (1div=1cm) 140 x 100mm logarithmic scale 
Vertical Amplifier 

Sensitivity 2mVp-p/div or better 2mVp-p/div or better 2mVp-p/div or better 

Bandwidth DC (2Hz) ~ 10kHz (—3dB) DC (2Hz) ~ 10kHz (—3dB) DC (2Hz) ~ 10kHz (—3dB) 

Input Impedance 1MQ50pF in shunt 1MQ50pF in shunt 1MQ50pF in shunt wa 


Input Attenuator x1, x10, x100 and fine adjuster x1, x10, x100 and fine adjuster x1, x10, x100 and fine adjuster 
Calibration Voltage 0.02Vp-p, square wave at line freq. 0.02Vp-p, square wave at line freq. 0.02Vp-p, square wave at line freq. 
Max. Input Voltage 5OV (DC + ACp-p) 5OV (DC + ACp-p) 50V (DC + ACp-p) 


Horizontal Amplifier 
Sensitivity 100mVp-p/div or better 100mVp-p/div or better 100mVp-p/div or better 
Bandwidth DC (2Hz) ~ 1kHz (—3dB) DC (2Hz) ~ 1kHz (—3dB) DC (2Hz) ~ 1kHz (—3dB) 
Input Impedance 500k22, 50pF in shunt 500k, 50pF in shunt 500kQ, 50pF in shunt 
Input Attenuator Fine adjuster Fine adjuster Fine adjuster 
Max. Input Voltage 50V (DC + ACp-p) | 5OV (DC + ACp-p) 50V (DC + ACp-p) 


Intensity (Z-axis) 
Sensitivity Input over 2Vp-p, adjustable Input over 2Vp-p, adjustable Input over 2Vp-p, adjustable 


Pulse Marker Input 


Sensitivity 2Vp-p/div or better, adjustable 2Vp-p/div or better, adjustable 2Vp-p/div or better, adjustable 
Polarity — or + , switchable — or +, switchable — or +, switchable 
Input Impedance 100kQ 100kQ 100k 


Power Supply AC100, 120, 220, 240V AC100, 120, 220, 240V AC100, 120, 220, 240V 
Size and Weight 320(W) x 300(H) x 280(D)mm, 10kg 240(W) x 230(H) x 280(D)mm, 9.5kg 240(W) x 230(H) x eee 9.5kg 


Accessory BNC ~ BNC cable BNC ~ BNC cable BNC ~ BNC cable 


ae a .—. B 


LBO-51MA 


The purpose for developing the LBO-51MA, with a post-acceleration 
150mm rectangular CRT, is to provide a display which can be used 
independently and is most adapted for OEM uses. Its 3MHz X-Y Axis 
bandwidth and 4MHz Z-Axis bandwidth allow applications as in- 
strument to display response curve, spectrum and oscillation analysis, 


X-Y Phase Difference is less than 3° at 1MHz. 

Besides its independent use, its “% rack size offers convenience for 
being mounted into various systems. 

CRT Fluorescent Screen, X-Y Axis Sensitivity, Z-Axis polarity, 
etc. are optionally available. 


= SPECIFICATIONS 


CRT Display 
Type 
Effective Display 
Area 
Acceleration Voltage 
XxX: Y Axis 
Deflection Sensitivity 


150mm, Rectangular, post-acceleration 


8 x 10 div (1 div=10mm) 
7kV/2kV Stabilized 


Adjustable between 50mV ~ 150mV/div 
with gain control on front panel. 
5OmV/div +3% (1 div=10mm) set at 
time of shipment. 


DC (2Hz) ~ 3MHz -—3dB 
DC/AC Internally switchable 
(Shipped in DC setting) 


Less than 3° at 1MHz 

Less than 120 ns 

Beam shifts upwards (Y-Axis) and 

to the right (X-Axis) at positive input, 
reversible with internal switch. 

Less than 5% 

IMQ + 2%, Less than 50pF 

100V (DC + ACp-p) 


Frequency Response 
Input Coupling 


X-Y Phase Difference 
Rise Time 
Polarity 


Linearity 
Input Impedance 
Input Voltage 

Z Axis (Intensity) 


Input Voltage Maximum intensity at +1V and 


blanked at —1V when intensity 
knob positions at center 


DC ~4MHz —3dB 

Less than 90 ns 

IMQ +2%, Less than 50pF 

100V (DC + ACp-p) 

CRT Fluorescent Screen, CRT Internal 
Graticule, X-Y Axis Sensitivity, X-Y-Z 
Input Resistance (502), Z-Axis 
Polarity, Z-Axis TTL Input. 

AC 100, 120, 220, 240V, 50/60Hz, 35W 
215(W) x 132(H) x 422(D)mm, 6kg 
CRT Filter Plate (without scale) 

Fuse (0.8A) 


Frequency Response 
Rise Time 
Input Impedance 
Max. Input 

Optional 


Power Supply 
Size and Weight 
Accessory 
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Oscilloscope 


LOC-7005 


The Loc. 7005 is a Sarl ae to FGaliniate sierticns axis ana time 
axis of oscilloscope. It generates 0.25mV ~ 100V +0.5% square wave 
for calibration of Vertical Axis Voltage Sensitivity. Its output step 
sequence has been set at 1-2.5-5, generally providing a 5 div display on 
a 1-2-5 step input switching oscilloscope and prevents miscalibration. 
Low Vertical Axis, Medium Speed Response can also be inspected 
because the frequency can be switched from 100Hz to 1kHz and 
10kHz. It also generates high speed square waveforms of less than 3ns 
rise for calibration of High Speed Response. 


= SPECIFICATIONS 


Voltage Calibration 
Output Voltage (p-p) 0.25mV ~ 100V, 1-2.5-5 Step 


18 Ranges switchable, Negative Pol. 
+0.5%, >1MQ load 

100Hz, 1kHz, 10kHz +5% 

3 Ranges switchable 

Symmetrical square wave 

Within 500 ns 

Less than 2kQ 


Amplitude Accuracy 
Frequency 


Output Waveform 

Rise Time 

Output Resistance 
Time Calibration 

Pulse Marker Sequence | 0.05 us ~ 1 sec 1-2-5 Step 
23 ranges switchable 


Within 0.05% 
More than 0.1V (with 50Q terminator) 
Differential Positive Pulse 


Symmetrical Square Wave, Positive Pol. 
100kHz 

Less than 3 ns 

20mV, 40mV, 80mV, +5% 

3 Ranges switchable(with 502 terminator) 
2 pcs. isolated each other 

Temperature Humidity 

+10 ~ +35°C (Less than 80%) 

AC 100,120, 220, 240V, 50/60Hz 


Approx. 30VA 
250(W) x 99(H) x 300(D)mm, 4kg 


BNC ~ BNC cable (3C2V ... 1, 3D2V ... 
50 terminator (LT-2049) ... 2 


Accessory bag (LP-2012) ... 1 


Time Accuracy 


Output Voltage (p-p) 
Output Waveform 
High Speed Square 
Wave 
Output Waveform 
Frequency 
Rise Time 


Output Voltage (p-p) 

Output Terminal 
Temperature Range for 
Specified Accuracy 
Power Supply 


Size and Weight 


Accessories 2) 
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16dB, 20dB, 30dB, 32dB 


LAT-44 is a 1~6 section, programmable attenuator that 
can be used for up to DC ~ 1 GHz (5082) and DC ~ 500 MHz 
(75Q). Since the instrument can be controlled by external 
signals, it is useful for the automatic or remote control of the 
signal level for a variety of instruments and jigs. 

The operating frequency ranges are very large and up to DC ~ 
1 GHz (5022) and DC ~ 500 MHz (7522). 


= SPECIFICATIONS 


ete wets onl 502 752 
DC ~ 1GHz DC ~ 500MHz 


Characteristic Impedance | 502 
Input/Output Connector | BNC-R, (or N-R) BNC-R-75 (or NC-R) 
| Insertion Loss __—_—‘|0.5dB/11 section or less|0.3dB/1 section or less 


Kinds of Attenuation 1 ~ 10dB(1dB step), 16dB, 20dB, 30dB, 
32dB 


70dB 


Section 1 ~ 6 section 
Attenuation Error 


0.1 Wor less 


Control Power Supply Common ground,-+ 12V approx. 30mA 
(one section each) 


Size and Weight 


1, 2 section 
3, 4 section 


39(W) x 34(H) x 42(D) mm, 150 g 
71(W) x 34(H) x 42(D) mm, 240 g 
5, 6 section 103(W) x 34(H) x 42(D) mm, 320g 


Operating Time 10 million times (TYP.) 


Switching Time 4ms or less 


CONNECTOR 


DRIVE SIGNAL 
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Characteristics Curves on > 


Curve tracing On a scope is made easy with the LTC-905. 
Characteristics curves of all types of semiconductors can be 
accurately displayed. This is far superior to the conventional 
ohmmeter checks for quality. In-circuit testing is possible for 
quick checks. Two inputs are provided to enable comparison 
of two similar units. 

LTC-905 is designed to test the following: 

@ Transistors NPN, PNP, FET and MOS FET. 

e@ SCR’s (Thyristors) Triacs and Diode. 


@ SPECIFICATIONS 


Collector/Drain Sweep 
Frequency 
Voltage 


120Hz, or 100Hz (2 x power frequency) 
8 steps: 10, 20, 30, 40, 50, 60, 80 and 
100V; accuracy, +10% 

Full wave rectified waveform 

100mA, maximum 

10002 for low level transistors; 

1002 for power transistors 


Sweep Waveform 
Current 
Current Limiter 


Step Generator 

No. of Steps 7 

Current per Step 10, 20, 50uvA, 0.1,0.2,0.5, 1, 2mA; 
accuracy, +5% 
0.1, 0.2, 0.5V; accuracy, +5% 
One curve display 
100, 120, 200, 220, or 240V, 
50/60Hz; 25VA, maximum, operating, 
and 6VA at stand by 
240(W) x 90(H) x 170(D)mm; 2kg 
3-lead cable 
(banana plugs/clips) 
Scope leads, 
2 red and 1 black 
In-circuit test probe, 


Volt per Step 
External Bias 


Power Supply 


Size and Weight 
Accessories 


Transistor curves FET curves 


=e iB S) &...8.. BR. -B @ ga... .f .... BEER ES eee 
EaaeE ie nt a _ oe a od | nl iin — Senne 
GEEED BP ih G~~_2D ‘Gp | Dib GS GE-" Seeeee eeeeee 
Ra BABS BSSaSE BERR SESE ERSRSRBESAS SRESASRSes Sees se! 


Multimeter 


LDM-852A LDM-853A 


OVER SUBREKT PROTECTOR : 
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FUNCTION 


3-'/, Digit LED Display 


4-', Digit LED Display 


The LDM-853A is a compact-size digital multimeter with a 
large LED to indicate 3-% digit. It is applied to measure 
DCV, ACV, DCA, ACA, and {2 in 24 ranges selectable and is 
provided with automatic polarity switching and auto-zero 
adjustment functions. 

@® High current measurement up to 2A (DC/AC) 

@ Automatic polarity switching and auto-zero adjustment 


The LDM-852A is a 4-% digit bench type full scale multimeter 
capable of measuring AC/DC voltage/current and resistance in 
24 ranges, equipped with the automatic polarity switching 
function, featuring a large type LED (green) display. 

@ Low/High resistance range selecting type. Buzzer continuity 
check is possible in 20002 and 2kQ2 ranges at High {2 (with 
the buzzer ON-OFF function). 


m SPECIFICATIONS 


| MODEL LDM-852A | 
Measurement Functions | 


LDM-853A 


| DC Voltage 0.2, 2,20, 200, 1000V 5 ranges 0.2, 2, 20, 200, 1000V 5 ranges 
| AC Voltage 0.2,2, 20,200, 1000V 5 ranges Bik as 20, 200, 1000V 5 ranges 
| DC Current 2, 20, 200mA, 2A 4 ranges 2, 20, 200mA, ‘2A 4 ranges 
AC Current 2,20, 200mA, 2A 4 ranges 2, 20, 200mA, 2A 4 ranges 
Resistance 0.2, 2, 20, 200, 2000k2, 20MQ 0.2; os 20, 200, 2000k2, 20M2 

6 ranges HI/LO 6 ranges 


Measurement Accuracy 


DC Voltage + 0.03% rdg + 2 digit (2V) + 0.3% rdg + 2 digit (0.2 ~ 200V) 

AC Current + 0.3% rdg + 10 digit + 0.5% rdg + 4 digit 
(2V range: 40 Hz ~ 1 kHz) (0.2 ~ 200V ranges: 45 ~ 1 kHz) 

DC Current + 0.4% rdg + 2 digit (2 ~ 20mA) + 0.4% rdg + 3 digit (2MA range) 

AC Current + 0.6% rdg + 10 digit (2 ~ 20mA) + 1.8% rdg + 4 digit (all ranges) 

Resistance + 0.03% rdg + 4 digit (2 ~ 200k) ... H + 0.3% rdg + 2digit (0.2 ~ 2000kQ) ... LPQ 
+ 0.15% rdg + 2 digit (0.2 ~ 200kQ) ... LO 


DCV, ACV ... 500MQ/10MQ DCV ... 10MQ, ACV ... 1OMQ 


Input Impedance 


Maximum Input 


DC Voltage 
AC Voltage 


DC Current 

AC Current 
Resistance 

| Display 

| Range Switching 
Overrange Indication 


Polarity 

Low Battery 
Sampling Rate 
Electric Buzzer 


Environmental 
Storage Temperature 
Temperature range 
Humidity 


Power Source 
Power Consumption 
Size and Weight 


1100V (DC + ACp-p) 
1100Vrms, 1100V DC 


+2A 


2A 
250V AC/DC 


LED display, Max. 19999 
Manual 
Display 0000 and flashing 


Automatic (‘‘—'’ indicates reverse polarity ) 
“BATT LOW’ will flash 

2.5 times per second 

Beep at less than 22 + 12 


—20°C ~ +60°C 

0° ~ 40°C 

Less than 85% RH 

AC100, 120, 220, 240V, 50/60Hz 
5VA (100V) 

211(W) x 80(H) x 265(D) mm, 2.2 kg 


1000V (DA + ACp-p) 
1000Vrms, 1000V DC 


+2A 
2A 
240V (DC + ACp-p), 240Vrms 


LED display, Max. 1999 
Manual 
Most significant digit ‘1°’ only 


4a ve 


Automatic (‘‘—"’ indicates reverse polarity) 
‘‘e'’ indicator (low voltage indicator) 
Approx. twice per second 


aoe C ~ +60°C 

0° ~ 40°C 

Less than 80% RH 

UM-2 or “’C’’ cell x 4 (or AC adaptor)6V 


Approx. 200mW 
160(W) x 58(H) x 122(D) mm, 500 g 


19 


BEES 
. BEBE 
~BEREB 
\EEEE 
EaSe 


N 
2 = 


& 
= aa 

a | 
ese? eS az B ap i | 
BESaeeeans 2 


LDC-823A 
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QHz~ 8OMHz | 10Hz~ 


LDC-822A, 823A, 824 are digital frequency counters/timers 
designed to measure the frequency and period of a signal, 
featuring a wide frequency range (10Hz ~ 80MHz; LDC-822A)}, 
(10Hz ~ 250MHz; LDC-823A), (10Hz ~ 520MHz; LDC-824), 
a high input sensitivity (20 ~ 50mVrms), and high resolution 
to / ~ 8 digits. 

The period function makes the unit outstanding for video 
These instruments can be 


tape recorder service applications. 


m SPECIFICATIONS 


MODEL 


Frequency Measurements 
Range 


! LDC-822A 
10Hz~80MHz 


0.1S, 1S, 10S 
‘10Hz, 1Hz, 0.1Hz 


Gate Time 
Resolution 


Accuracy +1 count + time base accuracy 


Period Measurements 
Range 
Multiplication Factors 
Resolution 
Accuracy 


Input Section 


100mS~ 1uS 
x10, x100, x1000 
10uS, 1uS, 0.1uS 


20mVrms, 200mVrms, 2Vrms 
(10Hz~80MHz) 


Approx. 1MQ 
1, 1/10, 1/100 


100Vrms: 10Hz~400Hz 
20Vrms: 400Hz~ 100kHz 


5Vrms: 100kHz~80MHz 


10MHz (crystal controlled) 1 
+5x107* (32°F ~104°F) (0°C~40°C) 
7 digits, 7 segment fluorescent 
display overflow indication, 

gate indication and zero blanking. 
AC 100, 120, 220, 240 V 

210(W) x80(H)x265(D)mm, 2.2kg 


Clip cable with BNC connector ... 1 


IMQ 
Input Sensitivity 


5022 


Input Impedance 
Attenuator 


Max. Input IMQ 
Voltage 
502 
Time Base 
Frequency 
Accuracy 


Display 


Power Supply 
Size and Weight 
Accessories 
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10Hz~80MHz (direct) 
10Hz~250MHz (pre-scaler) 
O:TS,. 15, 105 

10Hz, 1Hz, 0.1Hz (direct) 
100Hz, 10Hz, 1Hz (pre-scaler) 
+1 count + time base accuracy 


100mS~ 1uS 
x10, x100, x1000 
10uS, 1uS, 0.1uS 


+1 count + time base accuracy + trigger error 


5OmVrms: 
20mVrms: 
5OmVrms: 
20mVrms: 
5OmVrms: 
Switchable 1MQ and 502 
1,1/10 

100Vrms: 
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LDC-824 
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250MHz 


used for adjustment, test and repair of audio instruments, 

AM/FM radios, TVs, CB radios, amateur-radios, electronic 

watches, musical instruments, etc. 

@ A big bright fluorescent display assures easy readability of 
values. The green display does not induce eye fatigue even 
after an extended period of viewing. 

@ Misreadouts are reduced by zero-blanking, unit-display 
(kHz, MHz, mS) and overrange display. 


LDC-823A LDC-824 
10Hz~80MHz (direct) 
5OMHz~520MHz (pre-scaleér) 
0.1S, 1S, 10S 

10Hz, 1Hz, 0.1Hz (direct) 
100Hz, 10Hz, 1Hz (pre-scaler) 
+1 count + time base accuracy 


100mS~ 1uS 
x10, x100, x1000° 
, US, O.1uS 


10Hz~80MHz 
80MHz~520MHz 


20mVrms: 
5OmVrms: 


10Hz~ 100Hz 
100Hz~ 100MHz 
100MHz~250MHz 


100kHz~100MHz 
100MHz~250MHz 


20mVrms: 100kKHzZz~80MHz 
5OmVrms: 8OMHz~520MHz 
Switchable 1MQ and 50Q 
1, 1/10 
100Vrms: 
20Vrms: 
5Vrms: 


5Vrms: 


10Hz~400Hz 
400Hz~100kHz 
100kKHz~520MHz 


100kKHz~520MHz 


10Hz~400Hz 
400Hz~ 100kHz 
100kHz~250MHz 


10Hz~250MHz 


20Vrms: 
5Vrms: 


5Vrms: 


OMHz (crystal controlled) 10MHz (crystal controlled) (oven) 


+5x107* (32°F ~104°F) (0°C~40°C) | t1x10-* (32°F ~104°F) (0°C~40°C) 
8 digits, 7 segment fluorescent 
display overflow indication, 

gate indication and zero blanking. 


AC 100, 120, 220, 240V 
210(W)x80(H)x265(D)mm, 2.2kg 


Clip cable with BNC connector ... 1 


8 digits, 7 segment fluorescent 
display overflow indication, 

gate indication and zero blanking. 
AC 100, 120, 220, 240V 
210(W)x80(H)x265(D)mm, 2.2kg 
Clip cable with BNC connector... 1 
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Frequency Counter 


LDC-825 LDC-831 


LOC-B31 
kHz FREQUENCY COUNTER 


LEADER Bee ie Te counter ss 


5Hz~150MHz 


The LDC-831 is a frequency counter designed in compact size 
but with excellent cost performance as well as high reliability. 
The LDC-831 has a wide range of applications in measuring 
frequencies from 5 Hz to 150 MHz, covering audio, hum, 
AM/FM radio, TV-VIF, SIF and CHROMA bands. It is in palm 
size, weighing only 650 g, easy to carry and best suited for field 
services. The LDC-831 can be operated either by DC (continu- 
ously for about 4 hours by 4 UM-2 or “‘C” cell dry batteries) or 
AC using an external adaptor (separately available LPS-166). 


10Hz~ 1000MHz 


LDC-825 is a digital frequency counter/timer designed to 
measure the frequency and period of a signal, featuring a wide 
frequency range (10Hz ~ 1GHz), a high input sensitivity 20 m 
Vrms (10Hz ~ 80 MHz), 50 mVrms (50MHz ~ 1GHz), and high 
resolution to 8 digits. The period function makes the unit out- 
standing for video tape recorder service applications. 

The LDC-825 is small and portable. A big fluorescent display 
assures easy readability of values. 


This green display does not induce eye fatique even after an 
extended period of viewing. 


# SPECIFICATIONS 


Freq. Measurement Range| 10Hz ~ 80MHz (direct) 
50MHz ~ 1000MHz (pre-scaler) 


100 ms, 1s, 10s (direct) 
0.04s, 0.4s, 4s (pre-scaler) 


Resolution 10Hz, 1Hz, 0.1Hz (direct) 
1000Hz, 100Hz, 10Hz (pre-scaler) 
Accuracy 


Period Measurements 


m SPECIFICATIONS 


Freq. Measurement Range 
Gate Time 
Resolution 


5Hz to 150MHz 
0.01S, 1S 2 Ranges 

kHz range (100Hz/1Hz) 
MHz range (10kHz/100Hz) 
+ 1 count, + reference time accuracy 
LOW range: 5Hz ~ 2MHz 

HIGH range: 1MHz ~ 150MHz 


LOW: 5Hz~ 10Hz 
1MHz ~ oMHz sOmVrms 


Gate Time 


Accuracy 
Multiplication 


Input Sensitivity 


Range 100 ms ~ 1 us 

Multiplication Factors |X 10, X 100, xX 1000 ar Teo ne ae 35mVrms 
Resolution 10 us, 1us, 0.1 us : ” A Z 

Accuracy + 1 count + time base accuracy 120MHz ~ 150MHz } 50mVrms 


2MHz ~ 120MHz 30mVrms 


LOW: about 1MQ, HIGH: about 2.5 kQ 
LOW/HIGH: less than 15 pF 
20Vp-p 


+ trigger error 


Input Impedance 
Input Capacitance 
Max. Input Voltage 


Input Section 
Input Sensitivity 20mVrms (10Hz ~ 80MHz) 
50mVrms (50MHz ~ 1000MHz) 


Attenuator 1, 1/10 (10Hz ~ 80MHz) Reference Time Frequency | 3.2768MHz ; 

Input Impedance 1MQ approx. 10Hz ~ 80MHz Reference Time Accuracy |5 X 10-5 (50 ppm), 0 ~ 40°C 
50 9 only (50MHz ~ 1000MHz) 1X 10° (10 pom). 23 43°C 

Maximum Input Voltage 10Hz~400Hz: 100Vrms Counting Capacity Decimal, 4% digits indication 


Digit display (LED) 
Overflow indication 


Display 
Memory Indication 


1IMQ | 400Hz~100kHz: 20Vrms 
100kHz~80MHz: 5Vrms 


5O0MHz~1000MHz: 5Vrms 


Operating Temperature 


Time Base & Relative Humidity O°C ~ 40°C below 85% 
Frequency 1MHz crystal controlled (Oven). Power Supply Battery UM-2 or ‘‘C"’ cell x 4 (6V) 
Accuracy +3X 10 *(+ 0.03ppm) (0~40 C) Power consumption about 145 mA 
Sonne , ies at aN Continuous operating time 4 Hr, 
x al Cloc oe p-p AC adaptor (separately available) 
Display 8 digits, 7 segment fluorescent 


160(W)x 58(H)x 122(D)mm,approx. 650g 
BNC ~ clip cable .......... 1 


Size and Weight 


display overflow indication, 
es) Accessory 


gate indication and zero blanking 
0°Cc ~ 40°C 
AC 100, 120, 200, 240V, 50/60Hz, 
approx. 15VA 

230(W) x 90(H) x Ba 2.5kg 
BNC ~ BNC cable .......... 


Temperature Range 
Power Supply 


Size and Weight 
Accessory 
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LSG-216 


Ct ge f 


0.1 ~30MHz, 30~120MHz, | 0.1~30MHz, 75~115MHz, — 
- 10 420dBu ssi built-in FM Stereo Modulator 


@ Highly stable signals are available as the oscillation signal is The peak indication system is used for the meter circuit, and 
locked to the reference crystal oscillator. thus the composite signal can also be accurately indicated. 

® Output level can be set in a range of —10 to 120 dBu [LSG- Using a separately available memory, EPROM (2716 type), 
215A]—9 to 99 dB [LSG-216] (QO dB=1uV) in 1-dB step. settings of predetermined frequencies for a service station or 

@ Using an internal memory, which is backed up by battery, production line can be conveniently made. 
100 points of selections combining frequency, modulation ® Remote control is available for the operations such as the 
type, and output level can be stored. memory call, using the 36-p connector on the rear panel. 

@ Frequency settings are available by ten-key operations. 


m SPECIFICATIONS 
MODEL 


LSG—215A LSG—216 


Frequency Range 0.1 ~ 30MHz, 30 ~ 120MHz 2 ranges 0.1 ~ 30MHz 75 ~ 115MHz 2 ranges 
Indication 6-digit digital indication 6-digit digital indication 
Resolution 0.1 ~ 30MHz: 100Hz, 30 ~ 120MHz: 1kHz 0.1 ~ 30MHz: 100Hz, 75 ~ 115MHz: 1kHz 


Within+ 5x10 °°, Within5x10 75 


99dBu (OdB = 11:V, open circuit) 
—9 ~99dBu 

2-digit digital indication 

Within + 1dB at 99dBu output 
Within +1.5dB (>OdB), Within + 2dB (<OdB) 
502 Unbalanced, VSWR less than 1.2 
Less than—30dBc (more than 500kHz) 


demodulation band 80Hz ~ 20kHz) 


Within+ 5x10 °, Within5 x 107° 


120dBu (OdB = 1nV, open circuit) 
— 10 ~ 120dBu 

3-digit digital indication 

Output Accuracy Within + 1dB at 120dBy output 
Attenuator Accuracy Within + 1.5dB (> 20dBu) Within +2dB (<20dB) 
Output Impedance 502 Unbalanced, VSWR less than 1.2 
Spurious Output Less than—30dBc (more than 500kHz) 
Residual Modulation (S/N) (FM linear detector: 
FM Component More than 70dB in S/N for 75kHz deviation More than 70dB in S/N for 75kHz deviation 
AM Component More than 50dB in S/N for 30% modulation rate | More than 50dB in S/N 30% modulation rate 


Modulation 
Internal Modulation Freq. 400Hz, 1kHz (Accuracy: within + 1%) 400Hz, 1kHz (Accuracy: within +1%) 


FM Modulation 


Accuracy, Drifiting 


Maximum RF Output 
RF Output Range 
Output Indication 


Frequency Range 1 ~ 30MHz, 30 ~ 120MHz 1 ~ 30MHz, 75 ~ 115MHz 

Frequency Deviation 0 ~ 100kHz (higher than 1MHz in carrier) 0 ~ 100kHz (higher than 1MHz in carrier) 
Deviation Indicator 5, 10,50, 100kHz full scale 30kHz, 100kHz full scale 

Indicator Error 1~ 120MHz: + 10% of full scale 1 ~ 30MHz, 75 ~ 110MHz: + 10% of full scale 


110 ~ 115MHz: + 20% of full scale 
Distortion Rate 1 ~ 120MHz: less than 0.1%, 75 kHz deviation 1 ~ 30MHz, 75 ~ 110MHz: less than 0.19 


(0) 
(Demodulation band 80Hz ~ 100kHz) 75kHz dev. (Demodulation band 80Hz ~ 100kHz) 


AM Modulation 
Frequency Range 0.1 ~ 30MHz, 30 ~ 120MHz 0.1 ~ 30MHz, 75 ~115MHz 
Modulation Rate 0 ~ 50% 0 ~ 50% 
Modulation Indicator 5, 10, 50% full scale 30%, 100% full scale 
Accuracy: + 10% of full scale Accuracy: + 10% of full scale 
Distortion Rate 0.1 ~ 30MHz: less than 1% at 30% Mod. 0.1 ~ 30MHz: less than 0.5% at 30% Mod. 
30 ~ 120MHz: less than 3% at 30% Mod 75 ~ 115MHz: less than 3% at 30% Mod. 
Pilot Frequency: 19kHz, within + 2Hz, 
Separation: 50dB or more (1kHz reference), 
Function: (4-kind): L,R, MAIN, SUB 
Frequency range: 20Hz ~ 100kHz, Frequency response: + 1dB ( 1kHz ref.),Input impedance: 10kQ 
Frequency range: 20Hz ~ 10kHz, Frequency response: + 1dB (1kKHz ref.) 
Using the internal memory, 100 points of presettings can be stored for combinations of frequency, 
modulation type, and output level. Separately available memory unit, EPROM, can be ordered. 
AC100, 120, 220, 240V, 50/60Hz, 400(W) x 100(H) x 300(D)mm, 7kg, 


FM Stereo Modulator 
(Only for the LSG-216) 


FM External Modulation 
AM External Modulation 


Power, Size and Weight 
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Signal Generator 


LSG-202 


OPTION 


SES SWB 
Biaxx 


The LSG-203 is a synthesized signal generator designed to | The LSG-202 is a synthesizer-type standard signal generator 
generate an internal modulation frequency of 800MHz ~ 1GHz | that produces continuous waves of 500kKHz to 519.9999MHz 
CW and FM modulation signals. This model is used for personal | and continuous FM-AM modulated waves. It is a SSG suited 
radio, MCA, car telephone, and cordless telephone production | for adjusting, testing, designing, and developing communications 
lines. LED digital indicators show frequency, output level, | and radio equipment in VHF and UHF bands. The frequency, 
address, deviation, etc. The remote control function is standard | output level, and modulation can be easily set by digital display. 
equipment. A convenient memory is available to store up to 100 patterns. 
After being set, these patterns can be called by simple opera- 
tion. The remote control unit is option. 


= SPECIFICATIONS Resolution 0.1kHz 0.1kHz 
MODEL LSG-203 LSG-202 Modulation Accuracy +0.5kHz of 10% of indicative 
indicative value 


| Frequency value 
| Frequency Range less than 0.5% (3.5 _|less than 1% (75kHz 


kHz deviation 1kHz) |deviation 1kHz) 


800~999 9999MHz Distortion Rate 


0.5~519.9999MAz 


Frequency Resolution 100Hz 100Hz “st carsarrsien 8 Set 
Frequency Setting Ten-key, rotary Ten-key, UP/DOWN emodulation ban 
300Hz~3kHz, 75us 
encoder key 


0~90% 


de-emphasis) 
3-digit digital 
indication 


|. Frequency Accuracy + 1x 107° (10°C ~ 40°C) 
| Long Term Freq, Stability|+ 2 x 10°’ /WEEK aicelt letecn eat 
| Indication (1) 7-digit digital indication lartioatl an 
Indication (2) Channel number and 
AF indication Resolution 
Output 
Output Range —10~110dBu (OdB= | —20~126dBu (OdB= Modulation Accuracy +10% 
1uV open circuit) 1uV open circuit) Distortion less than 1% 


0.1% of indicative 
value 
—123~—3dBm —133~+13dBm External Modulation 
(OdBm=1mW 502) (OdBm=i1mW 502) Input Impedance 10kQ 6002 
Output Resolution 1dB 0.1dB Ret 05V 
Ten-key and 10dB, |Ten-key and eference Input 


1dB up/down 1dB, 0.1dB up/down Modulation Accuracy less than +10% (Reference 1kHz) 
Refererice Level Accuracy |+1dB (at 110dBu) +1dB (at 126dBu) Modulation Freq. 100Hz~10kHz 20Hz~10kHz AM 
Attenuator Accuracy +1.5dB (output 2 OdBu) Response 100Hz~100kHz FM 


+2dB (output < OdBu) internal Modulation Freq.| 300Hz, 1kHz, 3kHz |300Hz, 400Hz, 1kHz, 
Output Impedance 502 VSWR less than 1.3 (+5%) 3kHz (+5%) 
Spurious Output Harmonic less than Harmonic less than Residual Modulation FM 


More than 50dB in 


—30dBc, Non Har- —30dBc, Non Har- component 
S/N for 3.5kHz 


monic less than monic less than 


—40dB (800MHz ~ | —40dB (0.5kHz ~ deviation, i kHz 
999.9999MHz) 519.9999MHz) (demodulation band 
Output Protection The attenuator is protected from excessive 300Hz~3kHz) 


Using the internal memory, 100 points of 
presettings can be stored for combinations 
of frequency, modulation type, and output 


reverse input voltage. Preset 

(Auto Reset Type) (Maximum 15W) 

Indication 3-digit digital indica- |4-digit digital indica- level 
tion (dBu, dBm) tion (dBu, dBm) i 


Modulatio Power Supply AC100, 120, 200, 220, 240V 


Frequency Deviation |0~10.0kHz 0~49.9kHz (32.5~ 400 (W)x150(H)x300| 426(W)x172(H)x450 
65MHz) 0~99.9kHz (D)mm, approx.13kg| (D)mm 18 kg 
(0.5~32.5MHz, 65~ Accessories 3D2W N-N (502) cable (1m) ...... 1 
520MHz) ee | POWEr OOM <4-k6 6 eee ee ee ee 1 

Indication 3-digit digital indication i i 
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Signal Generator 


= SPECIFICATIONS 


200 ~ 1999.9kHz 
100HZz, 5-digit indication 
25x 10° 


—10 ~ 120dBu (EMF) 


1dB step, +1dB continuously variable 
3-digit indication 

5022 

+1dB (at 120dBu) 

+1dB 


Frequency Range 
Frequency Resolution 
Frequency Accuracy 
Output 
Range 
Resolution 


LSG-245 


OPTION _ 


Impedance 
Reference Level Accuracy 
Attenuator Error 


Spurious less than —40dBc 
Internal Modulation 

Frequency 400Hz, 1kHz +3% 

Mode MAIN, SUB, L, R 

Modulation Degree MAIN, SUB: 0 ~ 125% 
L, R: 0 ~ 75% (SUB 100% = 45° at MAIN 
0%) 

Resolution 1% step 3-digit indication 

Modulation Accuracy +(indicated figure x 0.05+2) % 

Distortion MAIN: less than 0.2%, SUB: less than 


0.5% (at 400Hz, 50% modulation) 


External Modulation 
Frequency Range 

Frequency Response 
Mode 


5OHz ~ 15kHz 
within +0.5dB 
EXT-AF (same function as internal 


modulation) & EXT-L, R a 
Input Impedance 10kQ 
Reference Input Voltage | 1Vp-p gives 100% modulation 
Cross-Talk MAIN — SUB less than —45dB 
(at 400Hz, 50% modulation) 
SUB > MAIN less than —60dB 
(at 400Hz, 50% modulation) 
2 S——r——— — — Separation 35dB or more (400Hz ~ 4kHz, 50% 
 . 200 o~s 4 999. OkHz 25dB or more (100Hz ~ 10kHz, 50% 
ee , : 7 Negative Peak Clipper ON/OFF possible, 95% +3% or less 
Residual Modulation AM —65dB or less 50Hz ~ 10kHz 
PM —50dB or less against 50% 
modulation 
C-QUAM by Motorola Pilot Signa 
Frequency 25Hz, ON/OFF possible 
Modulation 0~ 10% 
Resolution 0.1% step 3-digit indication 
The LSG-245 is a synthesizer-type standard signal generator Modulation Accuracy + (indication figure x 0.05 + 0.2) % 
which produces continuous waves of 200.0kHz to 1999.9kHz | | Power Supply AC100, 120, 220, 240V +10% 50/60Hz 
and AM stereo (C-QUAM) signals. ee ee 
Size and Weight 426(W) x 132(H) x 300(D) mm, 
approx. 8.5kg 
* FEATURES Accessory 3D2V BNC ~ BNC cable (1m)... .1 
® Highly stable signals can be obtained for oscillating frequen- 
cy is locked at reference frequency. . 


® Output level can be set by 1dB step upto —10 ~ 120dByu 
(OdB = 14V50Q open circuit). Level continuously variable in- 
between 1dB step Is available by fine adjustment knob. 
Internal memory is capable of pre-setting a set of frequency, 
modulation and output level upto 100 sets. Its memory is 
backed up with battery. 
Frequency, modulation and output level can be set with 
ten-keys. 
36P connector on rear and all switches on panel (excluding 
power supply switch) can be remotely controlled. 
GP-IB interface (listener) is available as an option. 
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Signal Generator 


es on LSG- 231 FM STEREO SIGNAL GEN 


PESTS 
Per: terse: 


® Over 50cB left-right channel separation at 1kHz for critical | LSG-17 is a very versatile, wide-band signal generator designed 


separation tests. for the radio experimenter, hobbyist, service technician and in- 
@ Phased condition of the pilot and subcarrier signals is of the | structional purposes. 

highest degree. A customed IC is used in a stable oscillator circuit to cover the 
® Modulated RF output for simulation of FM broadcasts | frequency range from 100kHz to 150MHz on fundamentals 

signals is used in overall receiver testing. and up to 450MHz on harmonics. 


_ @ Pilot signal level can be adjusted in the range, O to over 10%, 
independently of the composite signal. 


SPECIFICATIONS m SPECIFICATIONS 


| Frequency Range 100kHz ~ 150MHz (Up to 

450MHz on harmonics. ) 
100kHz ~ 300kHz 
300kHz ~ 1000kHz 
1.00MHz ~ 3.5MHz 
3MHz ~ 11MHz 
10MHz ~ 35MHz 
32MHz ~ 150MHz 
(96MHz ~ 450MHz) 


RF Output Approx. 0.1Vrms (no load) 
Output Control High-Low switch & fine 
adjuster 


Modulation INT: 1kHz, 30% 
EXT: 50Hz ~ 20kHz 
(30%, approx. 150mV input) 

Audio Output 1kHz, Over 1V 

Crystal Oscillator For 1 ~ 15MHz (crystal not 
included): type FT-243 

Power Supply AC100, 115~120, 220~240V 
50/60Hz, 3VA approx. 

Size and Weight 238(W) x 150(H) x 130(D) mm 
2.5kg approx. 


RF Section 
Carrier Frequency 
Output Voltage 


1O00MHz + 1MHz, adjustable 
Three steps at approximately 
10, 1, and 0.1mV 

75Q, unbalanced. 

Pilot: 7.5kHz, 

Composite: 0 ~ 75kHz, adjustable. 


Output Impedance 
Frequency Deviation 


Composite Signal 
Pilot Signal 
Internal Modulation 


19kHz + 2Hz; output, O.8Vrms; 
1kHz + 1%; output, 1Vrms; 
distortion, less than 0.5% 

Over 50dB 


L-R Separation 


External Modulation, 
Frequency Range 
Pre-emphasis 
L-R Separation 


5OHz ~ 15kHz 

50, 75us: and off 

Over 45dB: 100Hz~ 3kHz. 
Over 35dB: 50Hz ~ 15kHz. 
0 ~ 1Vrms, adjustable 

Less than —40dB. 
100mVrms, 

67kHz + 3kHz. 


AC100, 120, 220, 240V, 50/60Hz:; 
10VA approx. 


200(W) x 80(H) x 250(D)mm; 
2.5kg. approx. 


| Output Voltage, 

Subcarrier Leakage 
Pilot Signal Output 
SCA Signal 


Power Supply 


Size and Weight 


25 
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_ Measurement available 
by digital readout 


The LCR-740 is a highly efficient impedance bridge for broad 
and accurate measurement of Resistance (R). Capacitance 
(C) and Inductance (L). The D factor of a capacitor and the 
Q factor of a coil can also be measured. A 3-digit readout 
provides easy reading of the measured value. 


@ SPECIFICATIONS 


Resistance Measurement 
Range 0.0012 ~ 11M in eight ranges with 

+10% extension at each range. 

TmQ (0.0012) 

12 ~ 100kQ: 

IMQ: 


O.TQ: 


Minimum Resolution 
Accuracy 


é + (0.5% + 0.1% f.s.) 
(at 20°C + 5°C) 


+ (1% + 0.1% f.s.) 

+ (2% + 0.1% f.s.) 

Capacitance Measurement 
Range 1pF ~ 11,000uF in eight ranges with 

+10% extension at each range. 

1pF 

100pF ~ 100uF: 

100pF; 

1000uF : 


Minimum Resolution 
Accuracy 


acy + (0.5% + 0.1% f.s.) 
(at20 C+5°C) 


+ (1% +0.1% f.s.) 
+ (3% + 0.1% f.s.) 
Inductance Measurement 
Range 0.1uH ~ 1100H in eight ranges with 
+ 10% extension at each range. 
0.1uWH 
100uH ~ 10H: 
100H: 
100uH: 


Minimum Resolution 
Accuracy 


é + (0.5% + 0.1% f.s.) 
(at 20°C + 5°C) 


+ (1% + 0.1% f.s.) 
+ (3% + 0.1% f.s.) 

D, Q measurements 

Range 

Accuracy 


Measuring Sources 


0.01 ~ 30, at 1kHz, in two ranges. 
+10% + 3 scale divisions 


DC: Internal or external for resistance 
measurements. 

Internal 1kHz, or external for 
resistance inductance and capaci- 
tance measurements. 


9V DC (O06P, NEDA 1604, or 
equivalent). 

240(W) x 85(H) x 170(D)mm; 
approx. 2kg 

Cord w/mini-plug and clips 
AC adaptor, LPS-169 


AC: 


Power Supply 


Size and Weight 


Accessory 
Option, Separate Order 


LCR-745 


High Accuracy of Reading; — 
Basic Accuracy of +0.35% rdg 


The LCR-745 is a digital LCR meter with a built-in CPU 
designed for measurements of capacitance (C), inductance (L), 
resistance (R), dissipation factor (D) (at capacitance measure- 
ment) and quality (Q) (at inductance measurement) at a high 
degree of accuracy. As this LCR meter has a wide range of 
measurements and the measuring ranges are automatically 
selected, quick and highly accurate measurement is possible. 
Further, equipped with an abundance of functions including the 
automatic offset function, this LCR meter can be used for a 
wide range of applications such as production lines, research and 
development, etc. 


Quality (Q) 
Dissipation Factor (D) 


Inductance (L) 


= SPECIFICATIONS 
Capacitance (C) - 


Measuring Items 
Resistance (R) 
| D 


3 1/2 digits 
Parallel equivalent circuit and series 


3 digits 
equivalent circuit 
Automatic switching (AUTO) and parallel/ 
series selection 
Measuring Terminals 


Consist of 5 terminals of voltage, Current 
and guard terminals. 

Automatic selection with RANGE HOLD. 
1 kHz and 120 Hz + 5% 


(only when capacitance is measured): 
Internal +1.5V, External 0 ~ +30V 


Test Frequency 
L: O.luwH ~ 199.9H, OQ: 0.5~99.9 
C: 0.1pF ~ 1999uF, D: 0.001 ~ 1.999 


Measuring Range 
R: 0.0012 ~ 19. 99MQ 

LCR .... + (0.35% +2 digits) 
D,O 


i Mead tae + (2% + 10 digits) 

Offset Function Automatic zero correction of residual 
component 
Inductance: 
Capacitance: O~ 15pF 
Resistance: 0 ~ 15m2 
Deviation Measurement; Range of zero correction: All ranges 

Indicating value: 

(Measured value—reference value) + O or 

1 count 


Max. about 0.5 seconds 

AC 100, 120, 200, 220, 240V 

400(W) x 100(H) x 300(D)mm, 5.5kg 
Short-circuit plate 2 


Range Selection 


Range of Correction 0 ~ 15uH 


Measuring Time 
Power Supply 
Size and Weight 
Accessories 
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The LCR-745G is an upgraded version of 
the LCR-745, LCR Meter. The LCR-745G 
can provide GP-IB functions, controlled 
-emotely by acontroller, and can perform 
data output. 


= SPECIFICATIONS 


(For GP-IB function only) 


Standard Conformity] Based on IEEE 488-1978 

Applicable Code ASCII 

Available Remote @ All operations on the 
Controls operation panel, except 
ON/OFF of D and Q 

e Data hold and trigger for 
measurement 

SH1, AH1, T5, L4, SR1, 

gi Sy ve) ee my Ee 


nterface Functions 


interface Functions 


Function and description 
Source handshaking 
Acceptor handshaking 


Basic TALKER function, serial polling, 
TALK-ONLY mode, and TALK release 
by setting LISTENER mode 


release by setting TALKER mode 
Remote-control function 
Device triggering (GET command 


applicable) 


Device clearing function (““SDC” & 
“DCL” command applicable 


Controller function not available 


Test Fixture (optional!) 


LF-2350 


GP-IB INTERFACE built-in| 


Completed with 
BCD data output © 


The LCR-745-01 is a BCD interface device 
to adds a function of BCD data output to 
the LCR-745 LCR Meter. The device can 
make output of the measured values and 
measuring conditions, including frequen- 
cies, etc., achieved in measurement of L, 
C, and R or QO and D. 


= SPECIFICATIONS 


Output Data 
LCR/QD 


Positive logic 
parallel 4-digit BCD 

(L and C data output 
alternate with Q and D 
data output. The dif- 
ference between the 
two groups of data 
according to flag) 


Measuring Conditions 


Range HOLD/AUTO 

Circuit Mode Ls, Lp, Cs, Cp, Rs, Rp 
AUTO/SER OR PARA 

DC Bias ON/OFF INT/EXT 

OFFSET IN/OUT 

Other Data Overflow/underflow, 


polarity 


Negative pulse about 
200us 


Data Strobe Signal 


Data Level TTL level (open collec- 
tor, max. low level out- 
put current of 8mA) 

Data Holding Holds data by switching 


externally the HOLD 


(TTL level) 


36-station connector 
(attached to the rear 
body of the LCR-745) 
Applicable connector: 
the 57-30360 of 

Amphenol. 


Output Connector 


LE-2357 


unit, decimal point and 


terminal from HI to LO 


| 
i Ge GE" BEER BEE 


LCR Meter 


LCR-745-02 


Digital comparator used © 
along with LCR-745-01 © 


The LCR-745-02 is a digital comparator 
used in combination with the LCR-745- 
01 LCR Meter, to make GO/NO (good/no 
good) judgement. 

The comparator displays the result of 
total GO/NO judgement. 


“LCR-745-02 can be used along with 
LCR-745-01 only but can not be used 
with LCR-745 or LCR-745G. 


= SPECIFICATIONS 


LCR data and OD data 


Normal Measurement 
0000~ 1999 (upper 
limit > lower limit) 

Deviation Measurement 
positive side 

0000~ 1999 
negative side 

—1999~0000 


QD 0000~ 1999 (upper 
limit > lower limit) 


Threshold Setting Device} 4-digit digital switches 
for both LCR QD 


Determination Display 
Total Determination 


Values to be Judged 


Threshold Setting Range 
LCR 


GO or NO LED and 
buzzer (volume 
adjustable) 

HI or LO LED 

Hl or LO. LED 


| QD 

Output of relay contact (30V, 

| Determination 0.5A) 

Measurements before From 1 through 9 times 
Determination (set by a digital switch) 

On/Off of QD Interlocked to OD ON/ 


OFF switch of the 
LCR-745-01 
Trigger Setting 
AUTO 


LCR 


Determination repeated 
automatically 

Only one determination 
controlled by panel 
switch or a remote- 
control device 
400(W)x30(H)x300(D) 
mm, 2.5kg 
connection cable 


SINGLE 


Size and Weight 


Accessories 


2] 


aR _a_ ‘a a. 8 — Bie 8 2.-_B 
me [| | Eee | ot ee Ue imi 2. hm 


: “t eT ina 
Y | | with G~“~_ED ‘Gp Bb \e. ~_B wd eo '="p tia | | J BEE e 
PLPeTitriititt itt eee LLL ee Lenn CE LL perce 


LVS-5851 


LE & EEE FS 


Vector Indication of Chrominance Signal of Video Signal 
and Simultaneous Measurements of Phase and Amplitude 


The LVS-5850A is a NTSC color TV system vectorscope and 
the LVS-5851A is a PAL color TV system vectorscope for 
vector display of relative amplitude and phase of chrominance 
components contained in composite video signals on the CRT. 

Phase (direction of rotation) and amplitude (radial length from 
the center) of chrominance components against burst signals can 
be measured by demodulating chrominance components, which 
convey color information in video signals and by vector-display- 
ing them on the CRT. Luminance sequential color bar signals 
(NTSC: LCG401, LCG-400; PAL: LCG-399A) are used for test 
signals. There are the specified color allowable frames for R, G 


= LVS-5850A/5851A Common Specifications 


| ____Model_—|__LVS-5850A LVS-5851A 


CRT 
Type 150mm, Rectangular, Internal-graticule 
Acceleration Voltage | 7 kV/2 kV 
Effective Display Area | 80mm x 100mm 


Scale Allowable frame, +20% Allowable frame, 

(with illumination) /10°, +2.5IRE/#2.5° |+20%/10°, +5%/3° 
of standard color bar |of standard color 
circle, angle, R-Y axis |bar circle, angle U axis, 
B-Y axis, |.Q. axis and |axis DG, DP 
DG, DP 

Composite Video Signal Input 

Sensitivity Input A & Input B Calibration Value; 
Degree of color saturation: 75%, 100% FS. 
Variable range: approx. 0.5~5 times of 
calibrated value 
Amplitude: 1 Vp-p, Amplitude: 1 Vp-p, 
1.24 Vp-p full scale 1.23Vp-p full scale 
EXT. CW: 2 Vp-p + 6dB 


Rear panel BNC connector loop through 
composite video signal/subcarrier signal 
Input impedance: approx. 2MQ 


Rear panel BNC connector loop through 
composite video signal 

Input impedance: approx. 2MQ 

Rear panel BNC connector loop through 
sub-carrier signal 

Input impedance: approx. 10 kQQ 
Sensitivity: DC + 1V, Polarity: bright at 
positive 


Input A 


Input B 


EXT. CW 


Blanking Input 


Chrominance 
Bandwidth Center: Center: 


Fsc=3.579545MHz Fsc=4.43361875MHz 


High range: Fsc + approx. 500 kHz 
Low range: Fsc — approx. 500 kHz 


Differential Gain 


and B on the vectorscope. 

As the scale is provided on the internal-graticule (with the scale 
illumination), it is possible to measure color bar signals without 
parallax reading error. As the CRT’is the post-acceleration type, 
its luminance is extremely bright with a small and sharp 
luminescent point. 

The vectorscope is in half-rack shape sized in inch, small in size, 
light in weight and a system can be composed with another 
measuring instrument using a rack-mount adapter (separately 
available: sized in inch/mm) that allows assembly of the wave- 
form monitor in pair with the vectorscope. 


Phase Shift Accuracy 
Amplitude Accuracy 
Differential Phase 


==0N 


I abe ie Ge 


Measuring !tems 
Vector Measurement | Saturation level of 75% or 100% measurement 
of relative phase and amplitude of color bar 


chrominance signal of color bar 


Display NTSC display PAL/NTSC display 


Horizontal Synchroniza-| Synchronized by horizontal sync signal of 
i input A or B composite video signal 
Sync polarity: Negative 


Sync Level Range 0.286Vp-p + 6dB 0.3 Vp-p + 6 dB 


Subcarrier Signal 
Synchronization 
Sync by Burst Synchronized by burst signal in composite 


video signal 


0.286 Vp-p + 6dB [0.3 Vp-p + 6dB 


Synchronized by subcarrier signal applied to 
input EXT. CW. subcarrier signal sync level 
range: 2 Vp-p + 6dB 


Subcarrier Frequency 4.43361875 MHz 
Sync Capture Range |+ 50 Hz (0°C ~ 40°C) 
Phase Adjustment 
Range 

Calibration Function 
Test Circle 


Sync Level Range 


Sync by External 
Subcarrier Signal 


360° continuously variable: 


Chrominance signal applied from input A 
or B made asynchronous and used at test 
circle 


AC100, 120, 220, 240V 50/60Hz 40VA 
215(W) x 132(H) x 423(D)mm, approx. 6 kg 


Power Supply 
Size and Weight 


*For rack-mount adaptor see page 87. 
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Waveform Monitor 


LBO-5860A 


IER —S re 


Designed for NTSC/PAL-M System, 
Subcarrier : 3. S8MHz | 


_BO-5860A (525 lines, NTSC. PAL Zale TV system) and LBO- 
5861A (625 lines, PAL, SECAM color TV system) Waveform 
Vionitors are oscilloscopes that are capable of quickly monitor- 
‘ng amplitude, time, frequency response, etc. of complex TV 
signals, which are hard for ordinary oscilloscopes to measure. 

As the TV broadcasting system is different by country, LBO- 
5860A is suited to M system (525 scanning lines) and LBO- 
5861A is suited to B, C, D, G, H, I, K and L systems (625 
scanning lines) according to synchronous system and subcarrier 
Frequency. 

The waveform monitor is equipped with various mode and 


=# LBO-5860A/5861A Common Specifications 


LBO-5861A 


150mm, Rectangular, Internal-graticule 
7 kV/2 kV 

80mm x 100mm 

Preset is adjustable from the panel 
140 IRE: 1.0 scale: 
SYNC 40 IRE SYNC 0.3 scale 
+ Video 100 IRE + Video 0.7 scale 


Model 
CRT Display 
Type 
Acceleration Voltage 
Effective Display Area 
Beam Rotator 


Full Scale Graticule 


LBO-5860A 


Vertical Axis 
Freq. Characteristics 
FLAT 


25 Hz ~ 3.6 MHz + 2% 
3.6 MHz ~ 5 MHz + 2% ~ —5% 


50 kHz 
reference 


IRE (LUM) Conforming to STD 
2358-1 of year 1958 IRE, 
Attenuation of more than 
22dB at 4.43 MHz 
CHROMA 3.58 MHz band pass 4.43 MHz band pass 
filter, Response: filter, Response: 
+ 2% for FLAT + 2% for FLAT 
DIF. GAIN About 3~5.5 times of chroma amplitude 


Deflection Accuracy 
1V Full Scale Range 


1V input full scale, 1V input, full scale, 
+ 2% for 140 IRE + 2% for 1.0 scale 


4V Full Scale Range| 4V input full scale, 4V input full scale, 
+ 4% for 140 IRE + 4% for 1.0 scale 
Variable Range Input voltage of 140 | Input voltage of 1.0 
IRE full scale 


scale full scale 
1V Full Scale Range! Less than 0.25 V ~ 1V 
4V Full Scale Range| Less than 1V ~ 4V 


Input A and B (on the rear panel, 2 terminals each, 
loop-through type) 

1V full scale range: 15 k{Q., approx. 50 pF 
4V full scale range: 60 kQ, approx. 50 pF 


Input Impedance 


LBO-5861A 


Jott... ESOS 
b} VOLTS FULL BCALE at Sh Sad 


Designed for PAL/SECAN- B, C, D, G, H, 
I,K & L Systems, Subcarrier: 4.43MHz 


trigger functions that are optimum to video signal monitoring. 
Such various modes as 2H (1/2 line repetitive sweep. Displayed 
in 2 frames), 1 us/div (sweep calibrated to 1 div, 1 us), 2V MAG 
(expanded sweep of approx. 20 times of 2V range) and 2V (2 
field display sweep) can be selected by the horizontal axis 
sweep. As FLAT (all bands), IRE or LUM (a low-pass filter is 
inserted), CHROMA (a 3.58 MHz or 4.43 MHz band-pass filter 
is inserted and DIF GAIN (gain of about 3~5.5 times of 
CHROMA) can be switched, it is possible to observe various 
characteristics of video signals. 


Video Output Provided on the rear panel: output level 


1V + 15% when 1V signal is applied to input 
A or input B at the 1V full scale 

Freq. Response: 25Hz ~ 5 MHz + 5% 
Output Impedance: 752 


Horizontal Axis 
2H Sweep 
1 us/div Sweep 


Display of 2H waveforms 
10 times magnification of 2H sweep, 
1 us/div + 3% 


2V Sweep Display of 2V waveforms 

2V MAG Sweep Approx. 20 times magnification of 2V sweep 
RGB/YRGB RGB is standard (YRGB is option) 

Staircase Input 10V + 15%, 9 div. indication 

Time Base RGB (3 steps), YRGB (4 steps) 


Sweep Line Length RGB ... approx. 30% of the standard time 

YRGB ..approx. 22% of the standard time 
12V~15V Pin 4 (positive), Pin 5 (negative) 
Pin 9 MT socket at the rear panel 


Clamp at the back porch 


Control Signal 
RGB, YRGB input 


DC Regeneration 


Calibrator Amplitude: 1V+1% 
Frequency: approx. 32kHz 
External Synchronization 
Input | Rear panel, 2 terminals, loop through type, 


impedance approx. 15 kQ 
1.5V~5V (Sync signal level is composite 
video signal) 


input Sensitivity 


Line Selector 
Display Lines 


1st field, 2nd field 13~22 lines 
14~21 lines 325~334 lines 
Output voltage level: Period of line selected 
by the line selector .. OV 

Other period ..... 
AC100, 120, 220, 240V, 50/60Hz, 45 VA 
215(W) x 132(H) x 423(D)mm, 

approx. 6.5 kg 

MT plug (9 pins) ... 1 

Spare Fuse 


Blanking Output 


Power Supply 
Size and Weight 


Accessories 
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—— . 
a, rece: @ The selected lines 
In addition to conventional waveform monitoring functions, SnaMeneliea hea Bib 
the LBO-5865 (NTSC) LBO-5866 (PAL) can monitor all lines at ; 
on the television screen and any one selected line including the at a time by mark- 
vertical blanking period, and display a bright marker on the ers on the TV 
television screen to indicate which line is being monitored. screen. 
The CRT is bright enough (PDA16.5kV) to display a bright, ll @ Remote control 
sharp waveform when either one horizontal line (field 1 or  . _ enables five lines 
ide . aria is iu lne in the vertical frame or LC to be preselected. 
oth fields are displayed simultaneously. - : 
The LBO-5865-5866 are useful not only on the TV camera re ite elke 
production line, but also-in studio and other outdoor location Ce nBeslahe es Bie 
work. DIN type. ’ 


= FEATURES = SPECIFICATIONS 
® Black level can be confirmed by MAG x 5 (1V > 0.2V). 


@ The instrument can be set up to cycle through three preset Saneitivity iVie-p full scale 2% 
MAG x 5 full scale +4% 
CAL'D at F.C.W. 


lines (five if remote control is used), which is a convenient 
feature for inspection during the camera production process. 
@ A bright marker indicates the selected line (including the full Sweep (additional) 1H, 1V 
Line Display One selected horizontal line is displayed. 
A LED display indicates the line number. 


line selector) on the TV screen. 
@ i includin re lines is alw 

The selected line number including preset line always Any Tine from (1~263 LBO-5865, 1~625 
LBO-5866) can be selected by a pulse 


indicated by a 3-digit LED display. 
@ A pushbutton switch stores the final settings (including the switch. Field 1, Field 2, or both can be 
selected for each line (5865 only). 


line numbers) in battery backed up memory so they are 
internally preset. 
(LBO-5865 only), and mode select. 


Full Line Selector LBO-5865 
Last Memory Function The last switch settings and line numbers 


MODE i are held in memory even when power is 
Sets ordinary wave- 


Full Line Select 


turned off. 


Sets Field 1, Field ; ; 
‘ Masi: 2 & both fields Video Output A pulse corresponding to the selected 
ake a (BOTH). horizontal line is added to the video output, 
elneiee tiene pei cha eg marker on the video 
FULL LINE * All other specifications are common to LBO-5860A (NTSC) or 
(1~263 Line) |~ | | PRESET LINE LBO-5861A (PAL). 
Sets voluntarily all : : Selects line inter- 
lines of TV display. oe nally preset. 
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VIDEO and WAVEFORM MONITOR 


LVM-5863A 


1 Ks -S BGA 
WRIEE OF CACHE TORE 


FILTER DISPLAY 
FLAT/IRE 2H/2V 


Full Range of Monitoring Functions and 
Highly Portable Battery Operation 


| ] = SPECIFICATIONS 
The LVM-5863A Video Monitor consists of the combination of Common to both the LVM-5863A and LBO-5864 


a waveform monitor which provides a 2H and 2V video wave- WAVEFORM MONITOR 
form display (LBO-5864) and a picture monitor which provides CRT 85mm rectangular, internal-graticule, 
2 color picture — all in one compact carrying case. Sister ip Aa 1.5kV 

. . . . : mm x 41.6mm 
Outdoor video work in the past has chiefly relied on the ex Acinareele Gy coche erase 
perience and judgement of the cameraman and has thus tradi- 


Effective Display Area 
Beam Rotator 


Vertical Amplifier 


tionally been quite risky. This video monitor, however, provides Sensitivity 1V+2%, 0.25V+4% full scale range 

the ability to monitor the color picture and sound and makes Filter FLAT/IRE 

Ww easurements as pictures are taken, greatly enhancin Frequency 25H OMiz £6% (ELT) 
aveform meas p greatly g Response 4.43MHz, —22dB (IRE) 


the reliability of such field video work. 
The LBO-5864 Waveform Monitor provides a 2V/2H, FLAT/ 
'RE display and has selectable 1V/0.25V input sensitivity, 
valuable functions for use in field electronic news-gathering 
applications and in EFP applications as well. A newly designed 
‘inking plate enables combinations of monitors to be made up 
“ as required, in addition to stand-alone use. The LBO-5864 and 
LVM-5863A, with their compact highly versatile designs, are 
destined to be front-runners in tomorrow’s video applications. 


= FEATURES 

® Clear, sharp picture and waveform display 
® 25Hz to 5MHz frequency response 
a 
3 


+5V DC (0.25, 1V range), AC coupling 
BNC two terminals loop through 7522 
0.25V full-scale range, 15kQ 
1V full-scale range, 60kQ 
Clamped to TV-H back porch 
Sweep: 2H, 2V Linearity: +3% or less 
+11V ~ +13.8V (Falling battery voltages are 
indicated by the pilot lamp flashing on and 
off.) 

95(W) x 74(H) x 235(D)mm, 1.2kg 


Max. Input Voltage 
Input Terminal 
Input Impedance 


DC restoration 
Horizontal Amplifier 
Power Supply 


Size and Weight 


LVM-5863A 
COLOR PICTURE MONITOR 


e Type: Color Video Monitor, TM-P3 
@ CRT: 85mm color CRT 


Selectable FLAT/IRE filter characteristics ; e Input/Output Terminal: Picture Input/Output Terminal (into 752), 
Selectable 1V/0.25V_ fullscale sensitivity (vertical axis ex- Sound Input/Output Terminal (with built-in speaker: 4cm round- 
pandable x4) shaped) 
® Sweep: Switchable 2H/2V display GENERAL 
® Pilot lamp flashes when battery is low. Beaks relate 12V (11 + 13.8V} 
s ower Consumption 14W: Waveform Monitor: 8.6W, 720mA 
Quickly removable batteries Picture Monitor: 5.7W, 450mA 
; Continuous Operation | With the BATT. PACK. NP-1 (1.5Ah): 
# Multi-Connection LBO-5864 ad | 
Joint Plate Waveform monitor: 125 minutes 
(PAT. PEND) Picture monitor: 200 minutes 
F Option: With the BATT. PACK. BP-90 


(3.5Ah) EXT. 
(using the optional external power 
input connector): 180 minutes. 
222(W) x 85(H) x 255(D)mm 
4.0kg (including BATT, PACK, NP-1 and 
carrying case) 
Accessories Carrying case 
. BATT. PACK (SONY): NP-1 
Linked LBO-5864 Operation: In addition to single-unit opera- DC Plug (with 1m cable) 


tion, several LBO-5864 may be easily and securely linked by Sah de pebenesianagudl Aten is supplied with 
just two screws and a linking plate between units. (The NP-1 ee ene 


Spare Fuse 
battery can power only up to two units. For three or more Optional Accessories Joint Plate LA-2019 


units, use a higher capacity external supply.) (for LBO-5864) BATT. Attachment LA-2020 


S28 SSR eR aeae See ee ee ee ee ne We 
ga. a .....— eae =o 2S a] —=—=_ 

aWa igi a i | | oe Ht BREE if). 3. _ ‘Se Be ] 8 ._ 12)‘ Bel Ht 

- e' p's | ee | | SERED DD ib. | | “4B hd ia. Gp | Hanae 

ice oi Seeee ae eee Peete eee PELE LL LLP Peeee Le et eect 


MONITOR 
SCOPE 
LBO-115M 


= SPECIFICATIONS 
® LSW-115 AUDIO SWEMAR GENERATOR 


Input Section 
Frequency Range 
Voltage Range 


Frequency Response 


Automatic OdB function 


Digital Memory 
Resolution 


Panel Operation 


Sweep Generator 
Frequency Range 


Sr ge oe 
20Hz ~ 300kHz 

100uV ~ 100V (—80dBV ~ +40dBV) 
0.01,0.1,1,10V 4 ranges 

20Hz ~ 30kHz +0.5dB, 30kHz ~ 100kHz 
+0.8dB, 100kHz ~ 300kHz +1.2dB 
Reference frequency; 1kHz or 315Hz 
pull-in range; +10dB for OdB set vatue 


8 bits x 1k words/channel 


Hold; a respective single sweep waveform 
is fixed for each of dual channels or for 
CH-2 only 

Clear; The memory is cleared manually 

or automatically at the sweep start. 

Hard Copy; A single trace is recorded by 

a X-Y recorder in dual channel hold 
operation 


LOG Sweep; 20Hz ~ 30kHz, 200Hz ~ 


a 
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X-Y recorder is used in combination. 


to be used in combination. 


BNC ~ Clip (2), Pair plug:~ Clip (1), 
Pin plug ~ Pin plug (4) 


# FEATURES 
e Still display observation of measurement response is now avail- ® LBO-115M MONITOR SCOPE 
able which was not possible even by use of a long persistent CRT —— : : — 
scope such as conventional frequency response observation equip- Vertical Sensitivity Over 15cm of effective display size in 4Vp-p 
ment. Vertical Bandwidth DC ~ 10kHz -—3dB 
@ The equipment has 2-channel input (with built-in logarithmic Horizontal Sensitivity Over 20cm of effective display size in 4Vp-p 
amplifier) which is convenient for measurements of stereo audio Horizontal Bandwidth DC “kHz —3dB 
equipments. Frequency Marker (Intensity Modulation) 
@ Measurement frequency range is 20Hz to 300kHz which is useful aided eee ee ee 
for all types of low frequency equipment measurements. ystem aa indication with positive or negative 
@ Linear scaled narrow band sweeping is available which is convenient p aa 
for alignments of filters. Holding function of CH2 measurement CH-2 Intensity Modula- Input Voltage; TTL level (JL on 
curve (by memorizing the waveform and to display it on the spe tion Terminal Sustomm: Low leusliduration 1s eajustable 
iS provided, thus the function can be used for alignment and com- by CH-2 TRACE intensity adjustment knob. 
parison with a standard waveform. . Power Supply AC 100; 120, 220, 240V, 50/60Hz, 80VA 
e There provided 2 level markers with calibration control, 5 points Size and Weight 400(W) x 250(H) x 400(D), 13kg approx, 
frequency markers, and a variable marker with direct reading of 
frequency by a counter. Thus, they can be used for frequency 
analysis of a measurement curve. 
® Calibration signal is available for calibration of the monitor scope 


300kHz 2 ranges 
LINEAR Sweep; 30Hz~ 300kHz 8 ranges 
pg BUDIO Pilot Signal (Reference frequency) 1kHz/315Hz, ” 
= § OWEMAR Switchable 
* Be 
GENERATOR Sweep Accuracy LOG Sweep; 20Hz ~ 30kHz + (5% + 2Hz) 
ence pee Tie 200Hz ~ 300kHz + (5%+20Hz) 
ee LINEAR Sweep; +5% 
Output Mode Automatic sweep; Single/Repeated, 
Switchable 
a _. : « « CW (manual operation); Frequency adjust- 
Still Response Observation of Audio ment by the knob on the panel 
; 51 Sig. Transmission Time | Sweep Signal: 1, 2,5, 16, 53 sec. 
Equipment Frequency Response Output Voltage Over 3Vrms (6002 load) 
Output Attenuator 0,20,40,60dB 4ranges 
Marker Section 
. : Line Markers 2-lines (with ON/OFF function) 
Simultaneous Display of Frequency Markers Line markers; 5-points on measurement 
waveform and each of line markers 
ee Variable marker; A point in memory 
Two Individual Channels hold operation 
Frequency Counter 
; Action In CW Mode Frequency indication of output signal 
The LSW-115 is a 2-channel audio sweep generator particularly de- In HOLD Mode! Frequency indication of variable marker 
signed for observations of frequency response of low frequency circuits in Marker Frequency indication of frequency marker 
such as of various audio equipments and filters. Setting calibration signal 
Entire frequency response can be displayed as a still picture when a Gate Time 0.5 and 0.05 sec, automatic switching 
monitor scope is used in combination with the equipment since the Reference Time Frequency 7.53664MHz, within + 4 x 10°° 
digital wave memory is employed in the LSW-115. Use of the LBO- Power Supply AC 100V, 120,220, 240V. 50/60Hz, 65VA 
115M, specially designed monitor scope is recommended for such Size and Weight 400(W) x 150(H) x 400(D)mm, . 
purpose. 10.5kg approx. 
Frequency response curve can be drawn on a recording paper when Accessories Connecting cables; BNC ~ BNC (4), 
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LCD-1500 


GES OLR, TOE Oy GUE BEE 
$2 ; i oreset CMR STUER. 


EFM SIGNAL GENERATOR 


Adjusting and Testing 
for CD Players 


This instrument is used for adjusting and inspecting CD players. 
The LCD-1500 is a signal generator designed to adjust and test 
the digital signal processing section and digital/analog converter 
section of a CD player. 


FEATURES 


Easy-to-operate signal generator for production lines and 
service divisions. 

16-bit signal patterns are used. Four sine waves (20 Hz, 
1 kHz, 10 kHz, and 20 kHz), one mixed wave (250 Hz + 
8 kHz) and one user-defined wave (50Hz step) can be 
used. A sine wave of 1 kHz has a signal level of 0.1%, L 
MUTE and R MUTE (output of 0%) in addition to 100%. 
This is very useful for checking S/N ratio signals. 

For subcodes, there are four types of combinations of code 
P' off, and OQ, R, S, T, U, V, and W (codes R~ W are QO). 
Users can define four types of subcodes from codes O ~W. 
The symmetry of EFM patterns can be changed. 

Errors can be added to EFM patterns. There are four types 
of patterns that users can define (bit clock unit x 1, symbol 
unit x 2, frame unit x 1). 

Output signals are available in two types: TTL signal output 
and 75 2 signal output. The PU signal output level can 
be changed. Offset and amplitude modulation are also avail- 
able. 

Panel switching functions can be externally controlled. 

For S1~ S4, codes R ~ W are zero and OQ is separately de- 
fined, 

Users can define S1~ S4. 


Code Mode 
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Audio 


= SPECIFICATIONS 


Compatible of compact disc standard 


Clock Frequency 


Internal 8.6436MHz (X TAL) 


External 8.6MHz, 4.3MHz, 44.1kHz +10% 


Data Pattern L CH R CH 
MUTE —*«| 0% [ 0% 
20Hz ij 100% 100% 
10kHz 100% 100% 
20kHz 100% | 100% 
1kHz 100% 100% 
L MUTE 0% | 100% 
R MUTE 100% 0% 
0.1% a 0.1% 0.1% 
MIX 100% es 100% | 
~ (250Hz 80% + 8kHz 20%) | 
USER | User Programmable User Programmable 
Sud Code — 
P Code On, Off | 
Q Code CONT|ADDR TNO|IDX, MIN|SEC | FLAM/ 00|AMIN ASEC AFLAM 
$1 0 | 1 | 00 01 | 02 04 | 08 (00; 10 | 20| 40 
\S$2| 1 1 | 10 | 20| 30 | 40 | 50 (00; 06 | 07| 08 
$3 8 1 | 98 | 76| 54 | 32 | 10 |00; 12 | 34; 56 
s4| 9 | 1 | 99/99/59 |59 | 74 00| 59 | 59/ 74 
R~W code S1~S4 all 0O 
USER (Q~W) S1~S4 User Programmable 
Symmetry —1T, —0.5T, 0, +0.5T, +1T 
Error 
Mode Off, AND (DATA 0), OR (DATA 1) 
EXOR (DATA INVERT) 
Pattern E1: 1 bit clock 
E2: 24 frames continuously 
E3: 1 symbol 
a E4: 128 symbols 
USER E1 ~ E4 User Programmable 
Error Ratio 108X 7 cycle —- 
Unit E1: bit clock : eal . 
E2: frame unit 
E3: symbol unit 
E4: symbol unit 
E3 and E4 have the following one-symbol, 
14-bit patterns: 0 when normal, 1 when error 
00110011001100 a 
Amplitude Off a ; : 
Modulation 
Internal 10Hz sine wave 
External 10Hz ~ 10kHz 2Vp-p - 
TTL Signal |Fun out 3TTL 
Output . ae 
75Q Signal Fixed 1.5Vp-p (on 750 load) 
Output Variable O~1.5Vp-p (on 75 load) 
Offset Off 
Internal DC+1V 
Extenal DC ~10kHz, DC +1V 
External Signal 
Input 
A.M. Frequency 10Hz ~ 10kHz 
Level O0~ 2Vp-p 
input Impedance IMQ 
OFFSET Frequency DC ~ 10kHz 
Level O~+1V 
Input Impedance 10kQ, 
CLOCK Frequency 8.6MHz, 4.3MHz, 44.1kHz +10% 
Level 1 ~ 5Vp-p 
Input Impedance TMQ 


Synchronizing 
Signal Output 


Frame Sync, Subcode Sync, Error Sync, Error Bit 
(Negative logic) 


Remote Control 


Power Supply 


Size and Weight 


Accessory 


TTL level negative logic pulse (more than 5, sec) 
Low level input current 

AC90~132, 198 ~264V, 50/60Hz, 25VA 

400(W) X 99(H) x 300(D)mm, 4.3kg 

Power cord 
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LFR-5601 


50/100mm 


The LFR-5600A, LFR-5601 and LFR-5602 are frequency 
response recorders to record frequency responses of various 
audio equipments on chart sheets. The LFR-5600A is used for 
monaural measurement with 50mm recording sheet. The LFR- 
5601 and LFR-5602 are high-function recorders for monaural 
and stereo measurements, respectively, with a switchable capa- 
bility to use wide 100mm and standard 50mm recording sheets. 


50/100mm 


All three types use quick-drying ink for recording, thus no 
smearing nor smudging occurs. Further, recording pen of 
cartridge type is used, so that single-touch change of color is 
available. The LFR-5602 is equipped with the pen gap compen- 
sation circuit for dual-channel measurement operation, so it is | 
particularly convenient for stereo measurement. 


Recording the Frequency Response of a Broad Range of Audio Equipments 


= SPECIFICATIONS 


MODEL 


FREQUENCY RESPONSE 
Input Section 
Frequency Range 
Voltage Range 
Span Range 
Response 


Automatic OdB Setting 


20Hz ~ 30kHz 
0.1,1,10V (—20,0,+20dB) 3 Ranges 


Recording Section 
Chart Speed 
Display Scope 
Recording Method 
Chart Size 

Sweep Oscillator 
Frequency Range 
Sweep Operation 

Indicator 
Meter Indication 


4 steps; 0.3,1,3, 10mm/s 
4.4 sec 


DIRECT CURRENT 
input Voltage 
Chart Speed 


Power Supply 


10mV.100mV. 1000mV/div 
4 steps: 0.3, 1,3, 10mm/s 
AC 100/120/220/240V, +10% 
approx. 20VA 

400(W) x 175(H) x 250(D)mm, 
8 .5kg 


Size and Weight 


Accessories | Connecting 


cord 
Cartridge Pen 


LC-056 (50mm. LOG scale) ...1 roll. 
LC-057 (50mm. LINEAR scale)... 


Chart Paper 
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Sign pen (cartridge type) 
Effective width: 50mm 


20Hz ~ 30kHz 20Hz ~ 30kHz 
Manual control, automatic start, chart stop, and reset. Manual control, automatic start, chart stop, and reset. 


Sweep frequency (20Hz ~ 30kHz), Input/Output Voltage (0 ~ 3Vrms) 
dB Level (—10 ~ +10dBV, OdBV = 1V) 


50/60Hz 


1 roll. 


LFR-5600A (1CH) LFR-5601 (1CH), LFR-5602 (2CH) 


20Hz ~ 30kHz 


0.1,1, 10V (—20,0, +20dB) 3 Ranges 


25dB, 50dB, linear 25dB, 50cB, linear 
Average Average 


Reference Frequency; 1kHz and 315Hz 
Pull-in Range; 


+10dB, referenced to the OdB setting 


4 steps; 0.3, 1,3, 10mm/s 
4.4 sec 


Sign pen (cartridge type) 
Effective width: 50/100mm 


10mV.100mV. 1000mV/div 

4 steps: 0.3, 1, 3, 10mm/s 

AC 100/120/220/240V ,+10% 50/60Hz 
approx. 20VA (LFR-5601),35VA (LFR-5602) 


450(W) x 200(H) x 300(D)mm 
10.6kg (LFR-5601), 11.6kg (LFR-5602) 


BNC ~ clips, BNC ~ Pin-plug, Pin-plug ~ Pin-plug, Pin-plug ~ clips, 
Pin-plug ~ Mini plug 
5600A (Red & Black: 10mm type), 5601(Red & Black: 6.5mm type), 5602(Red: 25mm type, Black: 6.5mm type) 


LC-056 (50mm. LOG scale)... 1 roll. 
LC-066 (100mm. LOG scale) ... 71 roll. 
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Frequency response of phono- 
_ cartridge, Gain : 40dB 


This instrument is an equalizer amplifier to measure the fre- 
quency response of phono-cartridge with the use of LFR-5600 
series or LSW-115. With the amplifier gained and calibrated 
oy 100 times, the output of phono-cartridge can easily be 


measured, 


# SPECIFICATIONS 


Equalizing Curve 
Linear 
B&K 


Deviation 
input Terminal 
Input Resistance 
Input Capacitance 
Amplitude Gain 
Output Terminals 


VMiax. Output Voltage 
Rumble Filter 
Residual Noise 
Power Supply 

Size and Weight 


20Hz ~ 50kHz 


Test Record: QR 2009 (20Hz ~ 20kHz) 
OR 2010 (20Hz ~ 45kHz) 

+ 0.5dB 

Pin-jack (L/R Switchable) 
47kQ/100kQ (Switchable) 

7OpF + 10% 

40dB (100 times) by 1kHz 

On front pin jack 6002 + 10% 

On rear terminal 10kQ + 10% 

Over 8Vrms 

fo=14Hz 24dB/oct. 

Less than 6uV (4.7kQ shunted) 

AC 100, 120, 220, 240; 50/60Hz 
132(W) x 150(H) x 250(D)mm; 2.5kg 
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Audio 


STANDARD 
IWPUT 


3 20Hz ~ 38kHz 


The LMA-5611 is a standard microphone amplifier for meas- 
urements of free field characteristics and loud-speaker pressure 
characteristics to be used in combination with LSP-5621A 
(power amplifier section), LF R-5600 series. 


= SPECIFICATIONS 
Main Frame LMA-5611 


Frequency Range 


80Hz ~ 25kHz + 0.2dB 
50Hz ~ 30kHz + 0.5dB 


is +0.5dB 
20Hz ~ 38kHz{ * 7 oGR 


45dB ~ 130dB 
50dB ~ 120dB_10dB step 8 ranges 


—10dB ~ +10dB 
1Vrms (OdB indication) 
AC 100, 120, 220, 240V, 50/60Hz 
132(W) x 150(H) x 250(D)mm, 2kg 


Level Range 
Input Range 


Meter Scale 
Output Voltage 
Power Supply 
Size and Weight 


Microphone LM-061 
Form 
Frequency Response 
Directivity 

Sound Pressure Sensitivity 


Condenser type, % inch 
20Hz ~ 38kHz + 2dB (referred at 250Hz) 
non-directional 

—56dB + 2dB (OdB=1V/dyne/cm? 250Hz) 


The LCA-5612 may be used in combination with the LSW-115 
Audio Response Tracer or LFR-5600A/5610/5602 Frequency 
Response Recorder and LSP-5621A Speaker Analyzer Unit and 
Microphone to enable measurements of the frequency response 
of microphones. 


= SPECIFICATIONS 


Reference Input Frequency Range: 10Hz~30kHz, Input Level 
Range: —40dBV~+10dBV, Input Impedance: 
51kQ 

Signal Input Frequency Range: 10Hz~30kHz, Input Level 


Range: +10+2dBV, Input Impedance: 51kQ 


Compressor 
Frequency Response} 20Hz~20kHz: +0.5dB, 10Hz~30kHz: +1dB 
(1kHz reference) 


Compression Range 20dB 
Compression Speed 3, 10, 30, 100, 300, 1000dB/s 
Gain OdB 


Distortion 0.5% or less (1kHz, 100dB/s) 
Output Output Impedance: 6002 
Size and Weight 132(W) x 148(H) x 250(D)mm, 2.2kg 


Accessories BNC H-BWe Gabe 4% eee ww wa we ewe os 1 
BNC}pit DIUG Cable 444654858 a0 %% 2 
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_ Frequency Response, Impedance and 


Eats Fo of Speaker and Polar 
_ Admittance of Speaker can be measured -_ 


can be measured | 


The LSP-5621A is a speaker analyzer for measuring frequency 
characteristics of a speaker, combined with the use of a Fre- 
quency Response Recorder LFR-5600A. 

@ Measurement of frequency response and impedance and 
admittance characteristics of a speaker are easily accom- 
plished. 

@ Sound pressure, impedance and admittance can be obtained 
by directly reading meter. 

@ The level of the power amplifier contained in the unit can 
be read directly from a meter. 

@ Impedance and admittance can be measured at any desired 
level. 

@ The oscillator for warbling contained in the unit facilitates 
the measurement of frequency response in an audio room. 

@ The frequency of the oscillator for the warble tone is var- 
iable. 


The LST-5623 is a speaker tester employing a sweep oscil- 
lator, and is capable of interpreting the polarity of a loud 
speaker, measuring Fo and determining LOW-GO-HIGH. 


® The built-in power amplifier can directly drive aloud speaker. 


@® The Fo value is digitally displayed and the comparator 
determines whether the value is correct or not. 

@ For the sweep oscillator, the sweep start point and end point 
can be freely set. 

@ Equipped with the Auto Start function that enables imme- 
diate sweep start-up at speaker connection. 

® The polarity of the speaker can be interpreted. 


ms: a 
@ A protective circuit (time return type) for short circuits js 
of the output terminal is attached. 
= SPECIFICATIONS = SPECIFICATIONS . 
Frequency Response Recroder Sweep Oscillation 
Measurement Sound Section ” 
Pressure ne Sweep Freq. Range IO 2 20. KAZ 
MIC. Amplifier 45~130dB (8 steps; 50~120dB) Frequency Indication Meter and 4-digit counter “ 
Frequency Response 20Hz~20kHz (Within +0.2dB) Output Voltage approx. 1V rms 
20Hz~30kHz (within +0.5dB) Output Level Deviation +1 dB 
Except the MIC. frequency response Sweep Method LOG sweep 
utput Voltage 1 Vrms (OdB) Sweep Range 3~20 sec. continuously variable (at - 


10 Hz~20 kHz sweep width) 
Retrace Time approx. 0.3 sec. 
Sweep Mode AUTO, MANUAL, REPEAT, SINGLE 
Output Impedance 
Power Amplifier 
Band width 10 Hz~20 kHz, within +0.5 dB 
Maximum Output 12.5W/8Q, 25W/4Q 
Output Range 3-range of 1V, 3V and 10V 
Fo 
Measurement Range 20 Hz~20 kHz 
Measurement Accuracy +(5% + 1 Hz) 
Indication 4-digit counter 


Measurement Impedance | Constant Current system 
Measurement Range 2~30002, Accuracy +5% of F.S. 
Hard Copy 2~3002, Accuracy +5% of specified figure 


Measurement Admittance | Constant Voltage system 
Measuring Range 2~3002, Accuracy +5% of FS. 


Hard Copy 2~3002, Accuracy +5% of specified figure 


Power Amplifier 
Maximum Output 25W (49), 12.5W (82) 
Frequency Response 20Hz~30kHz (Within +1dB) 
Gain Approx. 30dB 


External signal source to make modulation 
for frequency of LFR-5600A 


4Hz ~ 10Hz +/— LED Indication 
Power Supply AC 100, 120, 220, 240V, 50/60 Hz 
AC100, 120, 220, 240V, 50/60Hz eee ond Weidhit fe ee or 


20VA ~ 95VA (Max) 
400(W) x 148(H) x 400(D) mm, 7.5kg 


Microphone, connecting cords 
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Audio Compound 


LAV-192 
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“LAV-J@1 AUDIO TESTER — 
: py we 


2 RB EQETS 


Generator AC Millivoitmeter | _/Attenuator tt 


_10Hz~1MH2/ 150V~500V/ 120dB 


3 instruments in one // 


=m SPECIFICATIONS (Common to both the LAV-191, 192) 


Audio Generator Section 
Frequency Range 10Hz ~ 1MHz 5 ranges 
Accuracy + (3% + 1Hz) 


The LAV-191 and 192 are combinations of a wideband audio 
zenerator, an attenuator and a wide-range AC millivoltmeter 
_AV-191...1CH, LAV-192...2CH). 

These instruments are specially useful in testing and servicing 


Sine Wave 
2udio circuits, monaural and stereo, for frequency response Voltage Over 3Vrms into 6002 
2nd gain characteristics, and besides, designed small and light- Flatness within £0.5dB 


Distortion (Max.) 0.05%; 500Hz ~ 20kHz 
0.4%; 50Hz ~ 200kHz 
0.8%; 20Hz ~ 500kHz 
1.5%; 10Hz ~ 1MHz 


6002_—=Internal/External load 
Output; Over 3Vp-p into 6002 
Rise Time; 200ns. 

Sag; 5% at 50Hz 


weight, LAV-191 and 192 are easy to carry. 


=# FEATURES 

®* The LAV-191, 192 are equipped with built-in wideband 
audio generator, audio attenuator, and an AC millivoltmeter 
in one case. 

The audio generator has a frequency range from 10Hz to 
1MHz, in 5 decade ranges, with distortion at less than 0.05%. 
® The 2 channel AC millivoltmeter are provided for stereo 

circuit measurements (only LAV-192). | 


Impedance 
Square Wave 


Attenuator Section 
Attenuation 


O ~ 120dB in 1dB steps at 6000; 
40dB x 2, 20dB, 10dB, 1dB x 10. 
Within +1.5% 


Accuracy 


® |n addition to the direct input, two switchable input — Freq. Characteristics O~60dB; 10Hz~ 500kHz . +0. 
LEFT and RIGHT — are provided for stereo circuit measure- 10Hz~ 1MHz ..+ 2dB 
ments (only LAV-191) a ace te = Seas oe 
* Can set the level of incoming signal at O dB and compare 10Hz~ 1MHz .. + 10dB 
signal against standard signal in making measurement of SN AC Millivoltmeter Section 
ratio, etc. (only LAV-191) Voltage Range 1.5mV ~ 500VrmsF.S. 12 ranges 
Decibel Range —80dB ~ +56dB (0OdB = 0.775V) 


—80dB ~ +54dB (0dB = 1V) 
Within +2% of full scale at 1kHz 
20Hz ~ 100kKHz, within +2% 
10Hz ~ 1MHz within +10% 


Accuracy 
Bandwidth 


Input Impedance 


Amplifier Output 
Output Impedance 
Distortion 


Power Supply 


Approx. 1Vrms 
Approx. 6002 +20% 

Less than 2% at 1kHz, full scale 
AC100, 120, 220, 240V, 50/60Hz, 
8VA (LAV-191), 10VA (LAV-192) 
300(W) x 150(H) x 250(D)mm 
5.4kg (LAV-191), 5.9kg (LAV-192) 
Pin-plug ~ pin plug cable 
Pin-plug ~ mini-plug cable 
Banana-tip ~ clip cable ..... 


Size and Weight 


Accessories 
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LFG-1310 
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0.01Hz~ 10MHz 
FIVE TYPES OF OUTPUT WAVEFORMS 


& OPERATIONAL MODES 


The LFG-1310 Function Generator generates a variety of wave- 


forms, including sine, square, triangle, ramp, and pulse signals 
over a frequency range of 0.01Hz to 10MHz. 

Because it provides such different operation modes as continuous 
generation, gate generation, trigger generation, burst wave gene- 
ration, and sweep generation, the LFG-1310 can be used for 
diverse applications — for example, for frequency characteristic 
measurement of audio/video equipment and in the testing of 
automatic control devices. 


= FEATURES 

@ Wide frequency range of 0.01Hz to 10MHz. 

@ Gate and trigger generations are possible. 
The LFG-1310 provides gate generation to supply signals 
for a fixed period of time, and trigger generation to supply 
signals for one cycle. The trigger points can be arbitrarily 
set. 
Burst waves can be generated by the built-in oscillator. 
Built-in linear/logarithmic sweep functions. 
VCG function for external control of output frequency. 
GCV function to generate a voltage in proportion to the 
frequency. 
Built-in amplitude modulation circuit with the suppressed- 
carrier mode. 
Variable waveform symmetry. 
DC offset function to superimpose DC voltage on output 
waveforms. In addition, DC voltage only can be obtained. 


| = SPECIFICATIONS 


0.01Hz~10MHz, 9 ranges 
x0.01~x100k ranges, +5% of full scale 
x1M range, +10% of full scale 


Sine wave, triangle wave, square wave, 
ramp wave, pulse wave 
Output Flatness: 0.01HzZz~100kKHz, +0.3dB 
100kHz~10MHz, +1dB 


Distortion: 10Hz~50kKHz less than 0.5% 
Triangle Wave Linearity Error: 1% at 100Hz 
Square Wave Rise/Fall Time: 25ns or less (with max. output) 


Symmetry Variable 20:80~80:20 (0.01Hz to 1MHz) 


Operation Mode 


Frequency Range 
Dial Accuracy 


Output Signal 


Sine Wave 


CW Continuous generation 

TRIG, GATE TRIG: one cycle oscillation triggered by input 
signal 
GATE: oscillation only when input is HI. 
Frequency Range: 0.01Hz~1MHz 
Input Voltage: TTL 
Input Frequency: DC~100kHz 
Start/Stop Phase: variable 

BURST Burst wave oscillation for gate time of 1ms to 
10s by built-in oscillator. ON/OFF time is 
symmetrical and variable. 

SWEEP 

Sweep Mode LOG or LINEAR is selectable. 

Sweep Rate Ims~10s, 2 ranges, continuously variable 
Fly-back line interval is symmetrical and 
variable. 

Sweep Width 


Max. 1:100, continuously variable 
(sweep start frequency can be specified.) 


Output Characteristics 


Output Level 20Vp-p at no termination 


Attenuators OdB, 20dB, 40dB, 60dB continuously variable 
Output Impedance | 500.+10% 
DC Offset Maximum +10V at no termination 


SYNC Output TTL level (duty cycle is symmetrical and 


variable.) 


Voltage output in proportion to frequency 
O ~ +5V (max. frequency in each range) 


Sweep output in sweep mode 
0 ~ —5V 


Modulation level: 


GCV Output 


Sweep Output 


O0~ 100% 
continuously variable 
Max. 5Vp-p 
Suppressed-carrier mode 


Freq. Range: Max. 1000:1, with frequency 
set to ‘’10"’ 

Input Level: 0 to —5V (+20%) (frequency is 
decreased by negative voltage) 

AC100, 120, 200, 220, 240V 50/60Hz 30VA 
300(W) x 100(H) x 300(D)mm, approx. 3.5kg 
BNCG~clis dable (50) o ..4 5-2 aos Se ee | 1 


Amplitude Modulation 
(AM) 


Input Signal Level: 


External Frequency 
Control (VCG) 


Power Supply 
Size and Weight 
Accessory 


= Output Signals 


Sine, triangle, square wave 


Gated sweep wave 


Log sweep wave AM modulation wave 
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~ 9.002Hz~2MHz 


ne LFG-1300 is a multi-purpose function generator specially 
Sesigned for generation of various waveforms with wide fre- 
quency range. The equipment has abundant functions, so 
that it has a wide range of applications in testing and adjust- 
ment of electronic devices and in research and development 
2 wide areas such as medical science, physical geography, 
2nd automatic controls. 


FEATURES 

Wide frequency range of oscillation, 0.002Hz to 2MHz. 

Low distortion factor, less than 0.5% (at 10Hz to 20kHz). 

Five types of output waveforms (with TTL output). 

Built-in sweep function with logarithmic and linear sweeping, 

and with variable sweep width and rate. 

Built-in AM modulator. 

® DC offset function to superpose DC voltages on various 
waveforms. 

® External sweep control (with VCG terminal). 
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Audio Generator 


* Built-in Sweep Function 
Logarithmic / Linear 


Frequency Range 
Dial Accuracy 


Output Signals 


Sine Wave 
Output Voltage 
Distortion 

Triangle Wave 
Output Voltage 
Symmetry 

Square Wave 
Output Voltage 
Symmetry 
Rise Time 


Pulse/Sawtooth Wave 


TTL Output 
Fan Out 
Output Level 


DC OFFSET 


Sweep 
Sweep Mode 
Sweep Rate 


Sweep Width 


AM Modulation 
Modulation 
Modulation Signal 


Output Terminal 
Output Impedance 
Attenuators 
Accuracy 


@ SPECIFICATIONS 


0.002Hz ~ 2MHz in 8 decade ranges 


+ (3% set value + 3% full scale) for 0.02Hz 
~ 200kHz 

+ (5% set value + 5% full scale) for 200kHz 
~ 2MHz 

Sine, Triangle, Square, Pulse Sawtooth, 
DC, TTL output 


20Vp-p (approx. 7Vrms) at no termination 
Less than 0.5% for 10Hz ~ 20kHz 


20Vp-p at no termination 
Less than 1% for 0.02Hz ~ 100kHz 


20V p-p at no termination 

Less than 1% for 0.02Hz ~ 100kHz 

Less than 100ns 

Symmetry is continuously variable 1:1 ~ 
1: 40 by the symmetry adjustment knob 
(with polarity inversion switch). 


20TTL 
2.4V ~ 5V forH ,O ~ 0.4V for L 


Any level within +10V by DC OFFSET 


—10V ~ +10V 
Clipping level for superposed waveform: 
+10V 


LOG. or LINEAR is selectable 


(0.2Hz) 


Continuously variable, 10:1 ~ 1000:1 of 
frequency ratio 


Continuously variable, 20ms (50Hz) ~ 5s 
) 


Continuously variable,O% ~ 95% or more 
External input 
Carrier suppress function is available 


502 + 5% 

10dB, 20dB, and 40dB Max. 70 dB 
+1% of set value for less than 200kHz 
+2% of set value for 200kHz and above 


Rear Panel Terminals 
Size and Weight 


Power Supply 
Accessories 


Optional Accessory 


GCV OUT, VCG IN, MOD IN, 
TTL OUT, H. OUT 


250(W) x 125(H) x 250(D)mm, 

4kg approx. 

AC100, 120, 220, 240V is available by 
the voltage selector on the rear panel 

A connection cable LC-2048 (BNC 502 
Instruction manual ) 

Terminator LT-2049 502 (Separately 
available). 


The LPA-1305 Log Amplifier with built-in detector has been specially 
designed to be used for frequency characteristics monitoring in com- 
bination with the LFG-1300 Sweep Function Generator. 

The LPA-1305 works as a logarithmic amplifier for DC input, not only 
for AC input. Three points of frequency markers are provided. 


= SPECIFICATIONS 


Input Voltage Range 
Frequency Range 
Input Range 


Linearity 


Frequency Response 
Frequency Marker 
Power Supply 

Size and Weight 


ImV ~ 100V (—70dBV ~ +40dBV), AC/DC 
20Hz ~ 300kHz AC 
0.1V (—20dB),1V(OdB), 10V(+20dB) AC/DC 
LOG: +1 dB 

LINEAR: +3% of F../ at 1kHz AC/DC 
20Hz ~ 30kHz +0.5 dB 

Input Terminal; GCV or H.IN 

AC100, 120, 220, 240V 50/60Hz 18VA 
250(W) x 75(H) x 250(D)mm, 4kg 
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wt” ALTHO GENERATOR 


10Hz ~ 1MHz, 5Ranges 


The LAG-27 is a handy generator of signals in the audio, super- For a wide-band from 10kHz to 1 MHz. 
sonic and radio frequency ranges. It generates two types of The push-button type switch is used for quick frequency 


waveforms, sine for general testing and square for transient range selection. 


response testing. er Low distortion of 0.05%. 
Using thick film integrated circuit (IC), synchronizing with Equipped with a 10dB x 5 continuously variable attenuator. 


an external frequency source, 60082 output impedance and 
compact construction are featured in this instrument. 


= SPECIFICATIONS 
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MODEL LAG-27 _AG-120A 


Frequency Range ~~ - 10Hz ~ 1MHz, 5 ranges 
Frequency Accuracy 10Hz ~ 1MHz: + (5% + 2Hz) 
100Hz ~ 100kHz: + (3% + 2Hz) 


Output Waveforms 
Sine Wave 
Frequency Range 10Hz ~ 1MHz 
Output Voltage More than 5 Vrms (no load) 
Output Distortion Less than 0.5% (200Hz ~ 100kHz) 
Less than 1% (100Hz ~ 500kHz) 
Less than 2% (10Hz ~ 1MHz) 


Square Wave 
Frequency Range 10Hz ~ 100kHz 
Output Voltage More than 5Vp-p (no load) 
Rise Time Less than 200ns 
Sag Less than 5% 


Output Impedance approx. 6002 

Output Flatness Within + 1.5dB 

Output Attenuator HIGH, LOW(40dB), and continuous 
adjuster 


Sync, Signal Terminal 
Input Impedance approx. 10kQ 
Synchronization Range +1%/V 


Power Supply AC100, 115 ~ 120, 220 ~ 240V 
Size and Weight 238(W) x 150(H) x 130(D)mm 
2.5kg 


Accessory 


10Hz ~ 1MHz, 5 ranges 


+ (3% + 1Hz) 


10Hz ~ 1MHz 


More than 3Vrms into 600Q 
0.05% (500Hz ~ 20kHz) 


0.4% (50Hz ~ 200kHz) 
0.8% (20Hz ~ 500kHz) 


1.5% (10Hz ~ 1MHz) 


10Hz ~ 1MHz 
3Vp-p into 6002 
200ns 

5% at 50Hz 


6002 + 10% 


Within + 0.5dB into 6002 
6-step attenuation and continuous 


adjuster 


approx. 10kQ 
ey 


AC100, 120, 220,240V 


50/60Hz, 6.5VA approx. 
132(W) x 150(H) x 250(D)mm 


3kg 


LT-2044 60002 Terminator 
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LAG-126 


- BHz~ 500kHz 
\aaaaced Output 


“nis is a CR signal generator designed to supply sine waves 
-aving an extra-low distortion factor over the frequency range 
2° 5Hz to 500kHz. The instrument's output voltage is calibrat- 
=a in dBm (1 mW, 600 ohms) and dBV (0dB=1 Vrms), and 
-.1 dB, 1 dB and 10 dB step attenuators ensure that it provides 
standard output. The LAG-126 delivers unbalanced output 
oniy. The LAG-126S delivers both unbalanced and balanced 
>utput voltages which can be switched over from one to the 


oiner 


# FEATURES 


® An extra-low distortion factor of 0.005%. 

* 10 dB, 1 dB and 0.1 dB step attenuators and a fine adjuster 
are provided. 

® Output voltage can be switched over between the dBm and 
dBV, 

® Square waves can also be supplied. 

* An output turn-off function, useful for S/N measurement, is 
provided, 

® Balanced output can also be delivered (LAG-126S only). 


= The relations between the switch (changing over 
the dBV and dBm) and output volts. 


witch position | Output voltage when terminated at 60002 


P  OdB=1Vrms = 1Vrms 


OdB = ______ S8= Wirns__ 775Vrms 


OdBm: 1mW, 60092 


# Balanced/Unbalanced Output 


6002 6002 


a 2 


Balanced Output 
Only LAG-126S 


Unbalanced Output 
Common to both the 
LAG-126 and LAG-126S 


LAG-126S 


Bm UNEALBRCED = OFF 
em si 


= SPECIFICATIONS 
(Common to both the LAG-126, 126S) 


Frequency Range 5Hz~500kHz, 20Hz~20kHz at balanced 
output, 5 ranges 
Frequency Accuracy + (3% + 1Hz) 


Output Waveform Sine & square waves selectable by a switch 


Sine Wave 
Maximum Output Voltage} +10dB+0.3dB when terminated at 6002, 
with a dBm-dBV changeover switch 


Distortion Factor 


Unbalanced Output Less than0.005%: 20Hz~20kHz 
Less than 0.01%: 10Hz~50kHz 
Less than 0.1%: 5Hz~500kHz 

Balanced Output Less than 0.01%: 500Hz~20kHz 

(LAG-126S only) Less than 1.5%: 20Hz~500Hz 


Level Flatness 
Unbalanced Output 


+0.2dB: 5Hz~20kHz 
+0.5dB: 20kHz~500kHz 
+0.5dB: 20Hz2~20kHz 


Balanced Output 
(LAG-126S only) 


Square Wave 
Maximum Output Voltage} Approx. 4Vp-p (when terminated at 
600Q and the output is dBV) 

Less than 200ns 

Less than 5% at higher than —30dBV 
Output eae ew mts +V 
Less than 5% x 5 ee 


10dBx7, 1dBx9 and 0.1dBx9, with a 
fine adjuster (for the sine wave only) 
and an output turn-off function 


Rise Time 
Overshoot 


Sag 
Attenuator 


Output Impedance 
Unbalanced 
Balanced 
(LAG-126S only) 


6002 + 3% 
600Q + 10% 


AC100V, 50/60Hz, approx. 13VA 
(changeable to 120V, 200V, 220V and 
240V by selecting taps of the internal 
transformer) 


200(W) x 150(H) x 250(D)mm 

Approx, 3.2kg (LAG-126), 3.5kg (LAG- 
126S) 

BNC clip cable 


Power Supply 


Size and Weight 


Accessory 
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Audio Wow & Flutter 


LFM-3610 LFM-39A 


maT % 
$ 


WOW & FLUTTER 


4 put 
a MONITOR 


- LEM-39A WOW & FLUTTER METER 


ee MODE es & PIDICA TION © ae 


WAE WTD WOW FLUTTER MS COIR DIN = fo 
POWER | 
ON 


JI8-CCIR-DIN, 0.03~3% F.S. | 9.45kHe (GIN 0.03% FS. 


The LFM-39A Wow & Flutter Meter is a direct reading type 
instrument designed for measurement of Wow, Flutter and Drift 
characteristics of tape recorders, record-players and other 
playback/recording equipment. The RMS values, peak-to-peak 
values and center frequency (3kHz or 3.15kHz) of Wow & 
Flutter are indicated on the meter in accordance with JIS, 
CCIR, DIN, and weighted specification. 


The LFM-3610 Wow & Flutter Meter is a direct reading type 
instrument designed for measurement of Wow, Flutter and 
Drift characteristics of tape recorders, record players and other 
playback/recording equipment. The effective values, peak-to- 
peak values and center frequency (3kHz or 3.15kHz) or Wow 
& Flutter are indicated on the meter in accordance with JIS, 
CCIR, DIN, and weighted specification. 


= SPECIFICATIONS 


Input Frequency JIS/CCIR 3kHz + 10% 

DIN 3.15kHz + 10% 
Input Voltage Range TamvVv ~ 10Vrms 
Input Impedance Over 300k22 


Drift Measurement 
Range +5% 
Accuracy Within + 5% of full scale 


Wow & Flutter 


= SPECIFICATIONS 


Input Frequency 


JIS/CCIR 3kHz+10% 
DIN 3.15kHz+10% 
input Voltage Range 5OmV ~ 5Vrms 

Input Impedance Over 300k22 


Drift Measurement 
Range +5% 
Accuracy Within +5% of full scale 


WOW & Flutter 


Measurement Measurement 
; Range 5 ranges: 0.03%, 0.1%, 0.3%, 1% and 3% 
Range 5 ranges: 0.03%, 0.1%, 0.3%, 1%, Auscuraey rg gg a Nt 


and 3% 
Within + 8% of full scale 


Wow & Flutter Fre- 


Accurac ra, 
Ls quency Characteristics 


pas & Flutter Frequency W&E JIS: 0.5~200Hz (—3dB+1dB) 
aracteristics CCIR:0.3~200Hz (—3dB+1dB) 
W & F JIS: 0.5 ~ 200Hz (—3dB+ 1.5dB) DIN: 0.3~300Hz (—3dB+1dB) 
CCIR: 0.3 ~ 200Hz (—3dB+ 1.5dB) 
DIN: 0.3 ~ 300Hz (—3dB + 1.5dB) cee ee ee 
Weighted In accordance with JIS, CCIR and DIN Wow JIS: 0.5~6Hz (—3dB+1dB) 
specifications CCIR/DIN: 0.3~6Hz (—3dB+1dB) 
0.3Hz~6Hz (—3dB+1.5dB) Flutter JIS/CCIR: 6~200Hz (—3dB+1dB) 


DIN: 6~300Hz (—3dB+1dB) 


Indicating System JIS: RMS Value 
CCIR/DIN: peak to peak value 


Output Terminal 
Recording/Playback 
Test Signal Output 


0.5Hz~6Hz (—3dB+1.5dB) 


6Hz ~ 200Hz (—3dB + 1.5dB) 
6Hz~ 50Hz(—3dB+1 dB) 
50Hz ~ 200Hz(—3dB+1 dB) 
6Hz ~ 300Hz (—3dB + 1.5dB) 
6Hz~ 50Hz(—3dB + 1.5dB) 
50Hz ~ 300Hz (—3dB + 1.5dB) 


Indication JiS: Effective Value 
CCIR/DIN: peak value 


Flutter 


JIS, CCIR 


Oscillator frequency ..... 3kHz + 0.05% 
Output voltage ............ 0.3Vrms + 10% 
Distortion ..... Less than 2% 

Output Voltage ..... FS. IV 25% 
Output Voltage ..... POV = 5% 


Recorder Output 
To Scope Terminal 


Power Supply AC 100, 120, 220, 240 ,50/60Hz 
Output Terminal 15VA 
Recording JIS, CCIR...3kHz, DIN---3.15kHz Size and Weight 250(W) x 150(H) x 250(D)mm; 4.5kg 
Freq. Accuracy 5 x 107% (crystal controlled) 


Accessory Connection cable ..... 1 
Output Voltage 0.5Vrms approx. 


AC100, 120, 220, 240V, 50/60Hz 
15VA 


Size and Weight 200(W) x 98(H) x 300(D)mm, 2.5kg 


Accessories Pin-plug ~ Pin-plug cable..... 
Pin-plug ~ Clip cable ........... 
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LFM-3615 


® The LEM. 1.3615, 3616 are aw tune meters -aahiah can measure 
wow/flutter characteristics of various recording/playing devices in 
high sensitivity (0.01% of full scale) according to the NAB, JIS, 
CCIR, and DIN standards. 

® Further, since the instrument is provided with the counter, simul- 
taneously with measurement of wow/flutter, a tape speed in a fre- 
quency (kHz) or in its deviation (%) against 3kHz and 3.15kHz can 
oe displayed. e@ A wide range of wow/flutter measurement is 
available from the 0.01% range to 3% range. 

® The peak value indication at the center frequency of 3.15kHz in 
accordance with the DIN standard, peak value indication at the 
center frequency of 3kHz in accordance with the CCIR standard, 
effective value indication in accordance with the JIS standard, and 


ow & Flutter Measurement 


“2asurement Center Freq.| JIS, NAB and CCIR ..... 3kHz +10% 
DIN hal aos taiea aoceied 3.15kHz + 10% 
15mV ~ 10Vrms (0.03% ~ 3% range) 
100mV ~ 10Vrms (0.01% range) 
300kQ or higher 
0.01, 0.03, 0.1,0.3, 1 and 3% 
6 full-scale ranges 
Within +5% of full scale 
JIS... effective value, NAB ... 
CCIR, DIN ... peak value 


"put Level Range 


~put Impedance 
leasurement Range 


~ci cation Accuracy 


~c cation Mode mean value 


-requency Response 


W &F JIS & NAB ...0.5 ~ 200Hz (—3dB+1dB) 
Sinaia 0.3 ~ 200Hz (—3dB+1dB) 
iuocadmieus 0.3 ~ 300Hz (—3dB+1dB) 

Weighted Common specification to all JIS, NAB, 

CCIR and DIN 
Wow JIS and NAB ..... 0.5 ~ 6Hz (—3dB + 1dB) 
CCIR and DIN...0.3 ~ 6Hz (—3dB + 1dB) 
Flutter JIS, NAB and CCIR ..... 6 ~ 200Hz 


(—3dB + 1dB) 


Audio Wow & Flutter 


LFM-3616 


mean value indication in Seen Renee with the NAB standard are 
available. 

@ In measurements of the CCIR and DIN standards, since the in- 
strument has the sigma memory function for processing the wow/ 
flutter in a predetermined time frame in accordance with the 
standard deviation (a), the meter reading can be made in the static 
condition. (LFM-3615 only) 

@ In the sigma mode of operation, either one of 10, 20, or 30 can be 
selected. (LFM-3615 only) 

@ An analog comparator is built in for the wow/flutter indication, and 
thus good/no good judgement of wow/flutter characteristics can be 
rapidly made by the GO/NO LED's to improve the productivity of 
the production line. (LFM-3616 only) 


= SPECIFICATIONS (Common to both the LFM-3615 and LFM-3616) 


Output Terminals 
To SCOPE Terminal 
Output Signal for 
Recording/Playing Test 


Output voltage 1Vrms +5% at full scale 


Output frequency 3kHz and 3.15kHz, 
Accuracy 3 x 10° , output voltage 
0.3Vrms + 20% 

Output voltage 1V DC +5% at full scale 
LFM-3616 only 
Continuous variable setting by meter 
indication 

O ~ 5sec, arbitrary setting 

NO (red) and GO (green) indication by 
LED's 
Tape Speed and Drift Measurement 


Input Level Range 15mV ~ 10Vrms (1kHz ~ 5kHz) 
100mV ~ 10Vrms (10Hz ~ 9.999kHz) 
300k22 or more 

378kHz (crystal oscillation control), 
accuracy 3 x 10° 
(in kHz) 
10Hz ~ 9.999kHz 


RECORDER Output 


Analog Comparator 
Preset 


Judgement Delay Time 
Judgement Indication 


Input Impedance 
Reference Time Freq. 


Tape Speed Measurement 
Frequency Range 


Gate Time 
Indication Accuracy 


Drift Measurement 
Reference Frequency 
Measurement Range 
Gate Time 


DIN ..... 6 ~ 300Hz (—3dB + 1dB) 
namic Response ’ 
JIS Time required for a predetermined input 
to reach 95% of indication against 100% 
full scale: 3.5sec + 1sec 


NAB Conforming to the NAB standard 
CCIR Conforming to the CCIR standard — 
DIN Conforming to the DIN standard ee ee auleey 


Output Terminal 


External Control Input 
Control Input Signal 
Power Supply 
Size and Weight 


‘e2surement Using 
> ama Memory 
Starting 
Siama Mode 


Li. 


/2asurement Time 


LFM-3615 only 

(only for CCIR and DIN) 
Single and repeat 

1o, 20 and 30 switchable 


1 ~ 15sec in single-second step, crystal 
oscillator control 


peration Preparation 
me Approx. 1 second 


1 second 

+1 count +reference time diviation 
(in %) 
3kHz and 3.15kHz 

—9.99% ~ +9.99% 

3.33 seconds (3kHz), 3.17 seconds 
(3.15kHz) 

+2 counts +reference time deviation 


Coding by 4-digit positive logic BCD 
MODE, RANGE, INDICATION, 
REMOTE/LOCAL 

Negative logic TTL level, 1 TTL 
AC100, 120, 220, 240V, 50/60Hz, 20VA 
400(W) x 100(H) x 300(D)mm, 4.5kg 
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Judgment : GO, NO Indication 


The LFM-3615-01 is a comparator used, together with the LFM-3615 
wow/flutter meter, to make GO/NO GO (good/no good) judgment on 
measured wow/flutter and tape speed of various recording/playing 
devices in accordance with preset reference values. 

In combination with the LFM-3616 wow/flutter meter (which has a 
built-in comparator for GO/NO GO judgment of wow/ flutter), the 
LFM-3615-01 offers the ability to judge propriety of tape speed. 


= SPECIFICATIONS 


Tape Speed Comparator 
Section 
Input 


4-digit BCD, 5V (CMOS level) 
positive logic 

Upper/lower limit values set by digital 
swiches in 4-figure number respectively 


Presetting Method 


Presetting Limit-Value 
Range 


Upper O ~ 9999Hz 
Lower O ~ 9999Hz 
Same as the frequency range for the 
wow/flutter measurement of the LFM- 
3615/LFM-3616 

Judgment Result Display} Indicated by LO (red), GO (green), or HI 
(red) lamp on the front panel of the 
LFM-3615/LFM-3616 


Judgment Frequency 
Range 


Wow/Flutter Com- 
parator Section 

Input Method 

Presetting Method 


Presetting Reference 
Value Range 


Analog signal input from the LFM-3615 
Applying the meter of the LFM-3615 


Same as the measurement range of the 
LFM-3615 


Judgment Result 
Display 


Judgment Delay Time 


Power Supply 


Indicated by GO (green) or NO (red) 
lamp on the front panel of the LFM-3615 


Selected in the range from 0 sec. to 5 sec. 
(continuously variable) 


Supplied from the LFM-3615/LFM-3616 
connected 

206(W) x 54(H) x 30(D)mm 

0.3kg 
Connection cable (flat cable with 34p 
CORNOCIOE <c08 oc es ark & Se eS 1 
FISINGSCIOW © «. 6 oy ee ee oO 
Instruction manual ........ 


Size 
Weight 
Accessories 
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LA, LES Fe L_LBA-1B10 BTL ADAPTOR 


CH-1 INPUT 


CH-2 INPUT 


BTL AMP. measurement | . 
made easier 


The LBA-1810 is a balanced-to-unbalanced converter adaptor of no 
insertion loss (gain OdB) for 2 channel AC voltmeter, providing accurate 
measurement of BTL AMP being used with high power car stereos and 
power boosters. 

By setting the unit between the BTL Amp. and 2CH AC millivoltmeter, 
the BTL Amp. — BTL Adaptor (LBA-1810) — 2CH AC millivoltmeter 
—stereoscope connections will become possible and accurate measure- 
ment can be performed quickly with one 2CH AC millivoltmeter and 
one oscilloscope. 


= SPECIFICATIONS 


Measurement Frequency 
Range 10Hz ~ 20kHz +0.1dB 
3Hz ~ 100kHz +0.5dB 
Max. Input Voltage 10Vrms (42 25W) 10Hz ~ 100kHz 
Residual Noise Less than 40 uV 
Input Impedance Approx. 150kQ, Input capacity 
less than 20pF 


Input Terminal Binding post 

Gain OdB (+0.1dB) at 1kHz 

Output Impedance Approx. 6002 

Output Terminal Binding post 

Size and Weight 150(W) x 45(H)x270(D)mm, approx. 1.3kg 
Accessories Pair plug ~ pair plug 


= APPLICATION 


DUMMY 
LOAD 2CH AC MILLIVOLTMETER 
LD-21 LMV-186A 


STEREO SCOPE} 
LBO-552B 


] BTL ADAPTOR 


AUDIO ree 
percent re LBA-1810 FRONT 
LAG-120A 


BTL AMP 
INPUT 


LBA-1810 REAR 
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(MINSTARH OMIT? AUTOMATIC DISTORTION METER a 


CEE 


High-Pass Filter System 3-Point Spot, 
Automatic Level Control 


Audio Distortion 


LDM-178(2CH) 


LDM-178 FITS FOR DISTORTION AND LEVEL MEASUREMENTS. 
IT MEASURES 2 CHANNELS OF STEREO TAPE DECK SIMULTANEOUSLY. 


Measurement Frequency 
315Hz, 1kHz 
(Optional : 333Hz, 400Hz, 3kHz) 


~= LDM-177 is a 1-channel type high-pass filter system 3-point spot 

Ss 7ortion meter, and the LDM-178 a 2-channel type, 1 point of which 
aptional. 

+" gutomatic level control is adopted for measuring the distortion of 

“@oe recorders. The high-pass distortion meter allows accurate measure- 

ments of distortions of waveforms having wow and flutter. 

+s c= from the 315 Hz and 1 kHz, another measurement frequency 
~ >3€ optionally selected one point of 333 Hz, 400 Hz and 3 kHz. 

~ == meter is installed to provide simultaneous readings of output 

“ve together with the distortion measurements. The units also have 

“=” Output terminals for monitoring harmonic components. 


« FEATURES 


* Automatic level control circuit eliminates full scale setting against 
™e2surement level fluctuations. 


* “oz onal selection of a measurement frequency of 333 Hz, 400 Hz 
27c 3 KHz available besides the 315 Hz and 1 kHz. 


* _2vel meter provides reading of output level measurement at the 

same time with the distortion measurement. 

* = ter output terminal enables monitoring of harmonic components 
>y connecting with oscilloscope. 


Weight LDM-177 approx. 7kg, LDM-178 
approx. 8kg 

Accessories Pair Plug ~ Clip cable (LC-2021) 

- 1 (LDM-177), ... 2 (LDM-178) 


= SPECIFICATIONS 


Distortion Measurements 
Measurement Frequency 


Range 315 Hz +5%, 1 kHz +5% 
Optional 1 Point of 333 Hz, 400 Hz and 3 kHz 
Measurement Distortion 

Range 0.03% ~ 30% 


0.1,0.3, 1,3, 10, 30% 6 Ranges 
10mV ~ 30V 


Measurement Range 
input Level Range 
Automatic Level 
Control Range 
Input Impedance 


Measurement Accuracy 


10dB 

100k. Unbalanced 
Within +5% of full scale (However, 
+ 10% of full scale for 0.1% range) 


More than —76dB 


100kQ Unbalanced 
Less than 7OpF 


Fundamental Frequency 
Suppression 


Level Measurement 
Input Impedance 
Input Capacitance 
Measurement Level 

Range 
Measurement Range 
Measurement Frequency 
Range 


3mV ~ 30V 
0.03, 0.1, 0.3, 1,3, 10, 30V 7 Ranges 


20Hz ~ 30kHz Within +0.5dB 
20Hz ~ 20kHz Within +0.5dB 
(0.03V Range) 

Within +5% of full scale 


Measurement Accuracy 
Output Terminals 
Level Monitor 

Filter Output 


1V +5% (at full scale) 
1V +5% (at full scale) 
Power Supply AC 100, 120, 220, 240V, 50/60Hz 
Power Consumption LDM-177 ... 1OVA, LDM-178 ... 2OVA 
Size 300(W) x 150(H) x 400(D)mm 
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o Distortion 


LAT-45 ATTENUATOR 
GUTPUT 


BALANCE 
PINE: Sy COA EE 


Max. 101dB, 0.1dB STEP 


The LAT-45 is designed for use in laboratories, plants and ser- 
vice shops where accurate results are required in measurements 
of audio equipment. 

They are useful in determination of power levels and gain-loss 
characteristics in amplifiers and filters, and for control of 
voltage or power. 


20Hz~ 20kHz, 0.1% F.S. 


The LDM-171 is an easy-to-use, semi-automatic distortion meter 
that can measure all total harmonic distortion in audio amplifiers 
and communications equipment. It covers the entire audio band 
from 20Hz to 20kKHz with a high sensitivity of 0.1% fullscale. 
An auto-tuning circuit enables distortion to be measured easily 
even in the 1% and lower ranges, where manual tuning is dif- 
ficult. 

A highly sensitive built-in millivoltmeter enables the LDM-171 
to function also as a signal-to-noise (S/N) meter. 


= SPECIFICATIONS 


Distortion Measurement 
Frequency Range 3 ranges 20Hz~20kHz (fundamental) 
Range 7 ranges: 0.1, 0.3, 1, 3, 10, 30 and 100% 
Input Voltage Range /4 ranges: 0.35~1V, 1~3V, 3~10V, 10~30V 
Min./Max. Measurable 


@ SPECIFICATIONS 
Attenuation Range ~|O~401dBinO.1dB steps  (iti(Ct«=*”d | 


Accuracy Within +2% at 1kHz 
Input/Output Impedance 60022; Unbalanced 


Frequency Response DC ~ 100kHz (70dB) 
DC ~ 50kHz (101dB) 


Input Voltage 350mV/30V Internal Termination Open, or 6002, switched 
Measurement Accuracy/+5% of full scale (except in 100% range) Maximum Input O.5W (17Vrms or DC, or +27 dBm) 
Residual Distortion 0.01% max. Size and Weight 300(W) x 100(H) x 150(D)mm; 
Input Impedance Approx. 100kQ22 shunt capacitance 80pF max. 2kg approx. 


Filter Characteristics | Fundamental Suppression: 80dB min. 
Harmonic Attenuation: 0.6dB max. 
(2nd and 3rd harmonics) 


Auto-Tuning Capture ranges: 1%, 0.3%, 0.1% 


Level Measurement 
Frequency Range 
Measurement Range 


20Hz~200kHz 
6 ranges (0.3, 1, 3, 10, 30 and 100) 
in both mV and V 

+5% at full scale 

1MQ shunt capacitance 50pF max. 


Measurement Accuracy 
Input Impedance 
S/N Measurement 
Measurement Range 
Input Voltage Range 
Input Impedance 
Highpass Filter 
Monitor Output 


0~80dB 
4 ranges: 0.35~1V, 1~3V, 3~10V, 10~30V 
100kQ2 shunt capacitance 80pF max. 

Cutoff Frequency: 400Hz, Rolloff: 12dB/oct 
Approx, 1Vrms at full scale reading; output 
impedance, approx. 1kQ 

AC100, 120, 200, 240V 50/60Hz 
300(W) x 150(H) x 250(D) mm 
Banana-tip ~ clip cable .......... 


Power Supply 
Size and Weight 
Accessory 
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Audio Level Meter 


{mV [1.5mV1 F.S 300: 1500/1 FS. 


ser- 
ents “> s instrument is a millivoltmeter and voltmeter with average | This instrument is a millivoltmeter and voltmeter with average 

esponding device that offer r.m.s. value calibration, and are | responding that offer value calibration, and are used for measur- 
dans ssed for measuring sine wave alternating current voltages of | ing sine wave alternating current voltages of 30uV ~ 100V 
| of 20uV ~ 300V [150uV ~ 500V] in the 5Hz ~ 1MHz fre- | [50”V ~ 150V] in the 5Hz ~ 1MHz frequency range. 


Dvency range. 


# SPECIFICATIONS 


MODEL LMV — 181A, 181B LMV —182A, 182B 
Voltage Range 100uV ~ 300Vrms in 12 full scale 30uV ~ 100Vrms in 12 full scale 
ranges ...... 181A ranges .... 182A 


0.3,1.3,10, 30, 100mV 
0.3, 1, 3,10, 30, 100V 
50uV ~ 150Vrms in 12 full scale 
ranges....182B 

0.5,1.5,5, 15,50 150mvV 

0.5, 1.5,5, 15, 50, 150V 


1,3,10, 30, 100, 300mV 
1,3, 10, 30, 100, 300V 
150uV ~ 500Vrms in 12 full scale 
ranges ...... 181B 

1.5,5, 15,50, 150, 500mV 
1.5,5, 15,20, 150, 500V 


Decibel Range —80dB ~ +52dB (O0dB = 0.775V) —90dB ~ +42dB (OdB = 0.775V) 
—80dB ~ +50dB (0dB=1V) ...181A —90dB ~ +40dB (0dB = 1V) ...182A 
—80dB ~ +56dB (0dB = 0.775V) —90dB ~ +46dB (0OdB = 0.775V) 
—80dB ~ +54dB (0dB =1V)...181B —90dB ~ +44dB (0dB=1V)... 182B 
Accuracy + 2% of full scale to 1kHz + 2% of full scale to 1kHz 


5Hz ~ 1MHz : + 10% 
10Hz ~ 500kHz : + 5% 
20Hz ~ 100kHz : + 2% 
10MQ on all ranges shunt capacitance. 
5OpF : 0.3 ~ 100mV [0.5~150mV] range 
35pF : 0.3 ~ 300V [0.5~150V] range 


5Hz ~ 1MHz : + 10% 
10Hz ~ 500kHz :+ 5% 
20Hz ~ 100kHz :+ 2% 
Input Impedance 10MQ on all ranges shunt capacitance. 
5OpF : 1 ~ 300mV [1.5~500mV] range 
35pF : 1 ~ 300V [1.5~500V] range 


Bandwidth 
(reference 1 kHz) 


Amplifier Output 


Voltage Approx. 1Vrms at full scale Approx. 1Vrms at full scale 
on each range on each range 

impedance 6002 + 20% 6002 + 20% 

Bandwidth 10Hz ~ 500kHz —3dB 10Hz ~ 500kHz —3dB 


(1kHz as base) (1kHz as base) 
50/60Hz, 2.5VA approx. 50/60Hz, 2.5VA approx. 
2kg approx. 2kg approx. 


Accessories Pair-plug ~ clip cable ..... 1 Pair-plug ~ clip cable... .. 1 
Terminal adaptor........ 1 Terminal adaptor ........ 1 
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Audio Level Meter 


LMV-186AR 


® Two measurement voltages can be compared easily as they Measurement ranges can be switched automatically according 
are indicated on a same scale. to an input level by the automatic range function. 
@ Two channel ranges can be switched independently or col- Any desired range setting is available in hold condition. 
lectively, thus the equipment has a wide area of use. The equipment has remote control terminals. Range switch- 
ing is possible at hand by a separately available control box. 


= SPECIFICATIONS 


LMV-186A [B] LMV-186AR 


100uV ~ 300V [150uV ~ 500V] 100uV ~ 300V 
12 Ranges 12 Ranges 
—60, —50, —40, —30, —20, —10dB —60, —50, —40, —30, —20, —10dB 
0, +10, +20, +30, +40, +50dB 0, +10, +20, +30, +40, +50dB 
(OdB = 1V, OdB = 0.775V) (OdB = 1V, OdB = 0.775V) 
+ 2% of full scale + 2% of full scale 
(at 1kKHz or 400HZz) (at 1kHz or 400Hz) 

5Hz ~ 500kHz + 10% 10Hz ~ 500kHz + 10% 
10Hz ~ 200kHz+ 5% 20Hz ~ 200kHz+ 5% 
20Hz ~ 100kHz+ 3% 30Hz ~ 100kHz+ 3% 


Voltage Meter 
Measuring Voltage Range 


Measuring Decibel Range 
(12 Ranges) 


Measuring Accuracy 


Frequency Response 
(Reference 1kHz) 


Input Resistance 10MQ 10MQ 

Input Capacitance Within 25pF or 45pF Within 25pF or 45pF 

Max. Input Voltage AC peak + DC = 600V AC peak + DC = 600V 
Within 2% of full scale by Within 2% of full scale by 


shortening input shortening input 


Amplifier 
Output Voltage 
Frequency Response 


1Vrms at F.S. 
10Hz ~ 300kHz -—3dB 
(1kHz as base) 


6002 + 20% 
Within 1% at F.S. (1kHz) 


Auto, Hold, Remote 
V 


1Vrms at FS. 
10Hz ~ 300kHz —3dB 
(1kHz as base) 


Output Impedance 600Q + 20% 

Distortion Factor Within 1% at F.S. (1kHz) 
Range Switching 

Remote Control Signal 
Operating Temp. Range o°Cc ~ 40°C 0°C ~ 40°C 
Power Supply AC 100, 120, 200, 240V AC 100, 120, 200, 240V 
Size and Weight 150(W) x 200(H) x 250(D)mm 150(W) x 175(H) x 250(D)mm 

| 3.5kg approx. 3kg approx. . 
Accessories BNC~Adaptor ........... 2 
Connection Cable ....... 2 Connection Cable ....... 
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Stereo Measurement - 
Mixed 3-Frequencies 


-eniently used for 2-channel stereo measurement. 


=2ach channel has dual-needle meter to indicate both the 


ah band and low band characteristics at the same time. 


a, 


-oper limit and lower limit for GO/NO judgement can be 


-GO-NO determination is 


\ / 


easy to see. 


indicated by lamps which 


=stablished by preset controls. 


SPECIFICATIONS 


fo fo ta 


oe 


stortion Factor 
*put Level 
stput Deviation 


4=tenuator Accuracy 


put Impedance 


292 comparator & 
ement Section 

t Resistance 
t Voltage Range 


comparator 
dication 


Louse 


\'easurement Range 
Sccuracy 


— 


gement Section 


Judgement Method 


~ 
_ 


_ 


tting Method of 
oper and Lower 


_imit Values 


4 os 
te 


ea 


r Supply 


nd Weight 


Reference: 1kHz 

Lower band: 30,60, 80, 100, 125, 150 
250 and 400Hz 

(Selectable on the front panel) 


4,6,7,8,9, 10, 12, 12.5 
13, 14, 15 and 16kHz 
(Selectable on the front panel) 


Less than 0.8% 
—120 ~ 0dB V (1dB step) OdB=1Vrms 
Within +0.5dB (1kHz reference) 
Within + 3% 

502 Unbalanced 


Upper band: 


(Common to 2 channels) 
Approx. 500k2 
—30 ~ —10dBV (1kHz) 


Low band/high band simultaneous 
indication by dual-needie meter 


+15dB 
Within +1dB 


LOW-GO-HIGH lamp indication by pre- 
setting the upper limt and lower limit 
values for the low band and high band. 


After setting value on the meter by 
switch selection, set the value by the 
semi fixed volume on the front panel. 


AC100, 120, 220, 240V, 50/60Hz 
approx. 30VA 
400(W) x 200(H) x 400(D)mm, 12kg 
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Audio 


LMV-1817 


SESMTROTY 


Oh ike 


@® High sensitivity of 10uV (—100dB) full scale. 

@ For the response characteristics of the meter, selection can 
be made of average value response, effective value response 
and quasi-peak value response. 

e it has 5 built-in filters of different types in order to conform 
to the various standards. 

It is provided with balanced and unbalanced inputs. 


= SPECIFICATIONS 


Measuring Range 


AVE/RMS —100dB (10uV)~+50dB (300V) 16 ranges 

Q-PEAK —90dB (30uV)~+50dB (300V) 15 ranges 
Accuracy (without weighting, at 1 kHz) 

AVE/RMS —100dB range: +1dB 


—90dB~+50dB range: 


—90dB range: +1dB 
—80dB~+50dB range: +0.5dB 


(without weighting, 1kH standard) 


+0.3dB 


Q-PEAK 


Frequency Characteristics 
6002/100kQ Input 
—100dB~+50dB range 


AVE/RMS 10Hz~50kHz within +1dB 
Q-PEAK 20Hz~50kHz within +1dB 


1MQ Input 
—100dB~—80dB range 
—70dB~+50dB range 


AVE/RMS: 10Hz~50kHz within +1dB 
AVE: 10Hz~500kHz within +1dB 
RMS: 10Hz~200kHz within +1dB 
Q-PEAK: 20Hz~50kHz within +1dB 


AVE: Average value response 

RMS: Effective value response 

Q-PEAK: Quasi peak value response 
Scale calibrated through sine 
_wave effective value 


Response Characteristics 


Weighting Characteristics 


IEC Filter based on IEC 179 (A Curve) 

CCIR Filter based on CCIR standards 

CCIR/ARM Filter based on CCIR/ARM 

DIN AUDIO Filter for measuring audio signals based on 
DIN45405 

DIN NOISE Filter for measuring noise levels based on 
DIN 45405 


O~approx. —12dB Continuously variable 


6002 Balanced Input: 6002 +10% 
100kQ Balanced Input: 100kQ +10% 
1MQ Unbalanced Input: 1MQ +10% less 
than 55pF 


Remote Contro! Function Range, Response, Weighting. | 
Negative logic, TTL Level 


Sensitivity Controller 
Input Impedance 


Power Supply AC 100, 120, 220, 240V 50/60 Hz11VA 
Size and Weight 200(W)x150(H)x300(D)mm, 3.5kg 


Accessory BNC~Clip cable 
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PURSE ANGLE DEGHEED ~ 


7 : z Full Scale + 5° Range 


~5mV~ 30V_ 


The LPM-107A is a high-sensitivity phase meter for measuring 
phase angle and phase characteristics over a wide band in various 
engineering fields including electrical equipment. 
The meter offset function makes it possible to use the full 
scale +5 range regardless of whether the phase difference 
is large or small. 
With remote control function. 


Measuring phases of transmission and servo system at pro- 
duction lines & laboratories. 


= SPECIFICATIONS 


1 0H2~2MHz 


Phase Angle Measurement |0 ~ +180° in the following 6 ranges 
Range Ooh. D210" Uae 
0 ~ +50°, 0 ~ +100°, 0 ~ +180 
Measured Input Voltage |5mV ~ 30V, automatic internal switching 
Range between 2 ranges. 


Input Impedance 1MQ, parallel capacitance 25pF 
Meter Offset maximum +170° in 10° steps 
Meter Offset Error +0.5% of the offset phase angle 


Measuring Accuracy each range + <(2.5% + 0.1°) + offset error> 
of indicated maximum value. 
This relation holds when the identical voltage 
is input for REFERENCE and SIGNAL. 
Phase Output Signal DC voltage corresponding to measured 
(DC) phase angle, 10m\V/degrees 
Phase Output Signal +(0.5% + 0.1°), but becomes +1° when the 
Error level difference between REFERENCE and 
SIGNAL is 20dB. 


Error Due to Input Level |}+1° when the level difference between 
REFERENCE and SIGNAL is 20dcB. 
Phase Output Signal 
Rise Time about 30ms/180° 


Remote Control Function| All panel operations except for meter zero 
adjustment 


Remote control level 
5V CMOS level negative logic 
Remote control system 
according to BCD code 


Meter offset: 5 bits + sign bit (1 bit) 
Range: 3 bits 
Meter response: 2 bits 
Phase select: 1 Bit 


AC100, 120, 220, 240V, 50/60Hz, about 
20VA 


400(W) x 100(H) x 300(D)mm 


Power Supply 


Size and Weight 
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LCT-193D 
FOR SERVICE 


hig 


ms ze BOWER o 


FREQUENTLY 


£E CHECKER 


Portable Cassette Checker 
Six Items Can Be Measured 


The LCT-193D is a portable cassette checker with six kinds of 
measuring functions to check characteristically audio cassette 
players. Designed small and lightweight, the LCT-193D is an 
easy-to-handle instrument, optimum for use in servicing cassette 
players. 


Functions: tape speed measurement, wow & flutter measure- 


ment, level measurement, noise level measurement, 
low frequency oscillator, DC voltage measurement 


= SPECIFICATIONS 


Tape Speed Measurement 
Measuring Frequency 3.15kHz 
Measuring Range +3% 
Measuring Accuracy = 10% OF fio 


Wow & Flutter Measurement 
Measuring Frequency 
Measuring Range 
Measuring Accuracy 
Measuring Method 


Level Measurement 
Measuring Range 
Measuring Accuracy 
Frequency Characteristics 


Noise Measurement 
Measuring Range —90dBV to —18dBV, 6 ranges 
Audio Correction Curve IEC-A 
Measuring Accuracy +10% of scale length 
Measuring Method Mean value detection, effective value 
indication 


3.15kHz +8% 

0.3, 0.6% F.S, 2 ranges 

+10% of F.S 

Permit DIN WTD PEAK format 


—60dBV to +12dBV, 6 ranges | 
+10% of scale length at 2kHz | 
20Hzto 20kHz +0.8dB (2kHzas standard) | 


Oscillator 
Oscillation Frequency 


40Hz, 100Hz, 315Hz, 1kHz, 6.3kHz and | 
10kHz 

+5% +2Hz 

—10, —30dBV, +1dBV (with 10kQ load 
at 1kHz) 

Within +0.8dB (1kHz as standard) 

Less than 0.5% 


Frequency Accuracy 
Output Level 


Output Deviation 
Distortion Rate 
DC Voltage Measurement 
Measuring Range/Accuracy| 15V F.S, 1 range/+5% of F.S 
Power Supply OO6P (9V) x 2 
Battery Life Approx. 30 hours for continuous use 
(manganese battery is used) 
With connection terminal for AC adaptor 


Size and Weight 210(W) x 140(H) x 75(D)mm, 1.1kg 


Accessories Pin: DIUG 40: MINI BIUG ss es = ww wm « 1 
Pin plugto pin plug « « ccs arses 1 
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Battery OO6P (9V) .......... 2 
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LFC-944B, 944C, 944D 


(USA) 


@ EVEL METER 


VHF : 20~120dB 
_UHF : ;: 30~100dB 


(EUROPE) (CHINA) 


TV FIELD beer 


ATTEMUATION (38) 


BATTERY POWER | 
CHECK ON @ 


LEADER | 


soac picture EeiGA is unavailable without a certain level of 
m™@ reception though a television receiver works perfect. 


. — em 
rn —_ 


— “, 


ot le a 


the signal reception condition such as an antenna 
27t direction, 
_ TV Field Level Checker is used for this purpose. 
that 65dB gain or more is necessary for good color 
VHF and UHF can be measured in the same opera- 


and its performance must be thoroughly 


mam with that of TV. 


(at picture frequency) 
VHF Channels: 2~13 
UHF Channels: 14~83 


VHF Channels: 
UHF Channels: 


VHF Channels: 
UHF Channels: 13 ~ 9/ 
VHE: 20~120dB (10uV ~1V) 
UHF: 30~100dB (30uV ~0.1V) 
VHF: +3dB, UHF: +4dB 


dB calibration, referred to input from 
75Q, at open circuit. 
80GB total in 20dB x 3 and 10dB x 2 


Burgess 1, NEDA 14, or equivalent 
200(W) x 100(H) x 200(D)mm, 2.6kg 
Matching pad (Balun) 


LBN-14 (3009/7522)... 1 
Earphone...1, Carrying case... 
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LFC-945 


si BATTERY PACK 


TV-VHF/URF, FM, CATV 


@ Continuously | covers VHF band, 40 to 300MHz. an UHF 
band, 470 to 890MHz. 
a wide range of level measurement is available for CATV 


and FM signals. 


@ When 50/60Hz AC signal is superposed with input RF 
signal on CATV distribution system, RF signal and AC 
signal can be separately measured. 

@ Built-in loudspeaker enables monitoring of buzz sound. 


= SPECIFICATIONS 
Receiving frequency band 


Measurement level range 


Detection system and 
indication value 


Measurement accuracy for 
(at 20°C) 


Measurement accuracy 
temperature character- 
istics 

Input impedance con- 
nector 


Input VSWR 


Attenuator 
Attenuator accuracy 


Intermediate frequency 

Bandwidth 

Adjacent channel 
interference ratio 


Image suppression ratio 
Direct wave jump-in 
interference ratio 


Output meter scale 


Voltage measurement 
Voltmeter accuracy 
Audio monitor 


Power source 
Size and Weight 


Accessories 
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LFC-84a5 
SIGNAL LEVEL METER 


In addition to VHF/UHF TV signals, 


VHF: 40 to 300MHz 

UHF: 470 to 890MHz 

30 to 120dBu (—30 to +60dBmV) 
Peak level detection: 75Q termination 
voltage 

VHF: +1.5dB or Less 

UHF: +2.0dB or Less 


+ 1.5dB or less (O° to 40°C) 


759) F-J 


VHF: Within 1.5 (ATT. OFF) 
Within 1.3 (ATT. ON) 

UHF: Within 1.8 (ATT. OFF) 
Within 1.5 (ATT. ON) 


20dB x3 

VHF: +0.5cB or less 
UHF: +1.5dB or less 
45.75MHz 

Approx. 500kHz (—3dB) 


30dB or more 
35dB or more 


VHF: 70dB or more UHF: 60cdB or more 


Indication range: 32dB (30 to 62dB) 
1dB scale between 27dB (35 to 62dB) 


AC50V, 50/60Hz F-type connector 
+5% of full scale 

Loudspeaker with on/off switch, slope 
detection 

DC15V, UM-3 dry cellx10 

250(W) x 148(H) x 235(D)mm, 4kg 


UM-3 dry cell 

Shoulder band 

Balun: 3002 —75Q (LBN-14) 
Hexagonal wrench 

Channel! plate 
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Pattern Generator 


m SPECIFICATIONS (LCG-396, LCG-396 RGB) 


System NTSC-M 
Patterns 
Color Bars NTSC color bars in order of 75% amplitude. 
Upper picture From left: 75% amplitude, white, yellow, 
cyan, green, magenta, red, blue & black. 
- i“ - cme aceon From left, Q, | 100% amplitude, black an 
LCG-396 NTSC PATTERN GENERATOR WOW Eh IerR . white ; aoe ane 
S ; OIW OFF Full-field color bars in which color bars of 
| eee upper picture are inserted instead of QO, | 
———— 100% amplitude white of lower frame. 
x Le $y CROBS ° . . 
wATCH CROSS master COLOR = CHROMA OFF Pattern with luminance only by removing 
a Ch chrominance from color bar signals. 
. —— ome : LUMINANCE OFF | Pattern with chrominance only by removing 
oe eh le le ae ene | luminance from color bar signals. , 
HORIZONTAL s © Crosshatch 21(V) x 16(H), white including one center 
; os ae 
—-— = ~ SET LEVE j 
vention,  eccee - "ees Dots 20(V) x 15(H), centering around raster, 
oureur, TPT . LEVEL OUTPUT white. 
geen : ae : MTERLACE - F 
_ ‘ j ' Rasters Red, blue, green and white. 
es _ 2 RF Output USA, CH-3: 61.25 MHz 


CH-4: 67.25 MHz 
Output voltage: 10mV rms approx. (No load) 
Impedance: 7522 
Modulation: Negative 

Video Output Output voltage 
Fixed: approx. 1 Vp-p (on 75Q load) 
Continuous variable: O0~1.5 Vp-p (on 752 

load) 

Polarity: Positive (Sync signal is negative) 


Frequency: Horizontal & Vertical frequency. 
Output voltage: 1 Vp-p approx. (No load) 
Output Impedance: 752 
4 1 Test Patterns || Subcarrier Output Frequency: 3.579545MHz + 100Hz 
Output voltage: 1 Vp-p approx. (No load) 
| Synchronization Both interlace and progressive scanning 


H: 15.734 kHz 
V: 59.94/60.05 Hz 


S | t hl t | (| Power Supply AC 100, 120, 200, 220, 240V, 50/60 Hz, 
18VA 
eG eC a e n er ace Or Size and Weight 200(W) x 120(H) x 300(D) mm, 3.2 kg 


Progressive Scanning pee Reenter carte eet oe ae 


The LCG-396 is a versatile NTSC video generator suitable for | m SPECIFICATIONS (LCG-396 RGB only) 
testing, servicing and evaluating a broad range of video systems 


including video tape recorders, CATV and MATV systems, 
video monitors and television receivers. 

It provides 11 test patterns including the standard NTSC color 
bars for measuring and adjusting color purity, white balance, 
luminance, chrominance, and convergence. 

Output includes composite video, H or V scope trigger, sub- 
carrier and RF (CH-3 or CH-4). Other features include variable 
chroma, luminance and set-up levels, and selectable interlaced 
or progressive scanning. 

Also available as an option are RGB outputs on the rear panel 
for testing color computer display systems and video game color 
circuitry. A four rear panel output including composite sync is 
included in the RGB option. 

The LCG-396 is supplied with a comprehensive user’s manual 
including detailed VTR, TV and monitor application data. 


R, G and B outputs deliver color signals. 
respectively. 


Color Bar Signals 


Dot, Crosshatch, 
Single Cross 
R.G.B. Outputs 


Sync Output 


R, G and B outputs deliver the same signals. 


TTL output fan out 1 positive output. 
TTL output fan out 1 negative output. 
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FEATURES 


NTSC standard type color bars for VTR servicing. 

Red, blue, green and white rasters for purity and white 
balance tests. 

It is possible to produce 752 video output for video equip- 
ment and RF output for TV receivers. 

It is possible to produce scope trigger output. 
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Pattern Generator 


LCG-403C, 403D 
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LCG-393 
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~PAL-B,GH,D&K 
4 Patterns +8 Color Rasters 


@® Convergence pattern for testing/adjust- 
ing cOnvergence. 

@ VHF/UHF RF output for TV receivers. 

@ Composite video output of 75 ohm 

impedance for video equipments. 


| PAL-B, C, D, G, H, l, K, & L 
|5 Patterns+ 8 Color Rasters. 


@ Raster in 8 colors for testing/adjusting 
purity, white balance, etc. 

@® Moving marker can be inserted into 
color bars for testing of multi-speed 

VTRs by use of the internal selectors. 


PAL-B 
6 Patterns 


‘ "t= raster pattern for purity and 
ance tests. 
c patterns dots, cross-hatch 
= c2 (ines and horizontal lines for 
“=s7s enc adjustments of convergence 
goc raster alignments. 


MODEL LCG-393 LCG-399A LCG-403 


PAL-B PAL-B. C.D. G.H.L K&L PAL-B, G, H,D &K 


i. 75% amplitude, 100% saturated color bars. From left to right on the screen, 8 color 
| Splitted into two portions bars of white, yellow, cyan, green, magenta, red, blue & black 


| Upper-half: a ea Modified color bars: 100% white, reverse 

| = pase ene ae alternate color bars, rejection of 

nS ied aaa chrominance, moving marker 

'19 x 15 (White dots) 11 x 17 (White dots) 
MESTON /19 x 15 (White lines) 11 x 17 (White lines) 


Composite of crosshatch of 20V x 14H and 
dots of 19V x 15H. Includes picture center 
| marker and safety zone marker. White lines 
| and dots on black background. 
Snrarm™ nance | Rejection of luminance component from 
— color bar pattern. 
um "ance -—— Rejection of chrominance component from color bar pattern. 


|White 8 colors by the combination of red, green & blue. 100% white (75% white 399A 
only), yellow, cyan, green, magenta, red, blue & black. 


Composite of 5V x 5H crosshatch, single or 
double circle (internally selectable) and 
polarity marker (bottom right of screen). 
White lines and dots on black background. 


"a> 2 >a Signals | X'tal controlled progressive scanning Number of scanning lines: 625, Line frequency: 15.625kHz 


H:15.611kHz, V:50.036Hz Field frequency: 50Hz(interlaced scanning), | Field frequency: 50Hz 
50.08Hz (progressive scanning) 
-carmer Frequency | 4.43361875MHz +50Hz 4.43361875MHz +100Hz 4.433619MHz 
ustpaut VHF: 55~63MHz VHF: Low 55~63MHz, High 185~205MHz, | 403C: VHF CH-2 ~ CH-12 
_Level: 10mV approx. into 3002 load| UHF: 471.25~885.25MHz UHF CH-21 ~ CH-69 
Level: VHF: over 5mV into 75Q load 403D: VHF CH-1 ~ CH-12 
UHF: over 0.5mV into 75Q load UHF CH-13 ~ CH-57 


a t= Video | Continuously variable O to approx. 1Vp-p Approx. 1Vp-p into 752 load 
Th ve ia | into 75Q load 
a : | Intercarrier system frequency: 5.5, 6 and 6.5| Intercarrier system frequency: 5.5MHz, 
— | MHz, Modulation: AM/FM 1kHz sine wave |(403C), 6.5MHz (403D), Modulation: FM 
Somme Trigger Output | Frequency: Line and field 
| Output Voltage: Approx. 3Vp-p on no load 
rome Supply AC100, 120, 220, 240V, 50/60Hz, AC100, 120, 220, 240V, 50/60Hz, UM-2x4 or AC adaptor (option) 
approx. 10VA Max. 25VA 


Sze and Weight /150(W)x55(H)x200(D)mm, 1.2kg 250(W)x125(H)x325(D)mm, approx. 4.3kg | 210(W)x80(H)x265(D)mm, approx. 3kg 
=ISSS0r) mi OUIpUt Cane. cos ee ew ee ee 1 BNC"Clip CONE -bc-4 ss + se se eS 2 ee 1 | Antenna cord (PAL-P~PAL-P) .. .1 
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SECAN- [I 
5 Patterns + 8 Color Rasters 


FEATURES 


Raster in 8 colors for testing/adjusting purity, white balance, 
etc. 

® Convergence pattern for testing/adjusting convergence. 

@ Alignment pattern (circle) for testing/adjusting linearity, cen- 
tering, deflection yoke polarity, etc. 

@ Composite video output of 75 ohm impedance for video 
equipments. 

@ VHF/UHF RF output for TV receivers. 

® RF modulation polarity can be changed over positive/nega- 
tive to conform with each system. 

@ Scope trigger output for externally triggering of oscilloscope. 

® Sound signal is available, and SIF frequency can be generated 
at 5.5, 6 or 6.5MHz. AM and FM in 1kHz modulation are 
available. 

@ Moving marker can be inserted into color bars for testing of 
multi speed VTRs. (PAL system of LCG-404) 


(This feature is made by internal selector and available only for 
PAL system.) 


= SECAM System LCG-398B, 404 
SECAM II-B, C, D, G, H, I, K, L 


for =4.40625MHz fop = 4.25MHz 
DR 4.75625MHz Dp 3.900MHz 


Color System 


Sub-carrier Freq. 
Identification Signals 


= PAL System LCG-404 


PAL-B, C, D, G, H, 1, K, L 

Following can be added by internal selector 
to color bars of PAL system only. 
1 100% white 

2 Reverse alternate color bars 

3 Rejection of chrominance 

4 Moving marker 
4.43361875MHz +100Hz 


Color System 
Modified Color Bars 


Sub-carrier Frequency 
|= SPECIFICATIONS LCG-398B/404 


Patterns 
Color Bars 


75% amplitude, 100% saturation color bars. 
From left to right on the screen, 8 color bars 
of white, yellow, cyan, green, magenta, red, 
blue and black. Full field color bar. 


34 
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LCG-404 


PAL/SECAM- II 
6 Patterns + 8 Color Rasters 


Rejection of luminance component from 
color bar pattern. 


Rejection of chrominance component from 
color bar pattern. 

8 colors by the combination of red, green 
and blue. 100% white, yellow, cyan, 
green, magenta, red, blue and black. 
Composite of crosshatch of 20V x 14H and 
dots of 19V x 15H. Includes picture center 
marker and safety zone marker. White lines 
and dots on black background. 

Composite of 5V x 5H crosshatch, single or 
double circle and polarity marker. 


Chrominance 


Luminance 


Raster 


Convergence 


Alignment 


Composite Video Output 
Output Voltage 


Continuously variable 0 to approx. 1Vp-p 
into 752 load. 


75a 
Positive polarity (synchronization negative) 


Output Impedance 
Polarity 
RF Output 
Picture Carrier 
Frequency 


Output Voltage 


(UHF) 471.25~885.25MHz 


(VHF) More than 5mV into 75Q load 
(UHF) More than 0.5mV into 75Q load 


Approx. 75Q 
Possible to change-over positive/negative 


Output Impedance 
Modulation Polarity 


Scope Trigger Output 
Frequency 
Output Voltage 
Output Impedance 
Synchronizing Signals 
Number of Scanning 


Line and field 
Approx. 3Vp-p on no load 
Approx. 10kQ 


Lines 625 
Line Frequency 15.625kHz 
Field Frequency 50Hz : Interlaced scanning (luminance, 
chrominance, color bar and raster 
patterns) 
50.08Hz: Progressive scanning (alignment 


and convergence patterns) 


Intercarrier system 


5.5, 6 and 6.5MHz 

1kHz sine wave 

AM and FM 

AC100, 120, 220, 240V, 50/60Hz, 20VA 
(LCG-398B), 25VA (LCG 404) 
250(W)x125(H)x325(D)mm, approx. 4.3kg 
BNC ~ Clip cable 


Sound Signal 
System 


Sound Intercarrier 
Frequency 

Modulation Signal 

Modulation 


Power Supply 


Size and Weight 
Accessory 
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(VHF) Low 55~63MHz, High 185~205MHz o 
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Pattern Generator 


LCG-405 


LCG-405P 
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Pattern can be observed in all VHF channels. 


BH Not only Pattern but also 
Channel Name are Displayed. 
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_2¢-405 (NTSC) and LCG-405P (PAL) are pattern m SPECIFICATIONS 
“2707s with two main functions: the pattern signal genera- 
"ume or repair television receivers (for black-and-white/ 


LCG-405 LCG-405P 


DM /s > the video carrier generation for all VHF channels ie Output aoe 13 ch ace ~ 12h 
 Ane- 1 D ~ ee oe ccuracy +0.01% +0.01% 
L0G-405: ch 2~ ch 13 in the U.S.A., LCG-405P: ch-1 ~ch Gutiwe aueeel eC 750 


5mVrms (752 load) 
Or more 


5mVrms (75 load) 
or more 


=.rope} to tune and test television receivers, channels 
-e preset by the ET tuner. In addition, the pattern 

2= "erated is superimposed by a channel number of the 

“=o carrer, so that the preset ET tuner condition can be 


Output Voltage 


Synchronization 
Horizontal 
Vertical 


15.75kHz 15.611kHz 
60.11Hz (non-interlaced | 50. 036Hz 
scanning) 

Horizontal and Vertical 


“s socom the LCG-405 uses offset subcarrier type color Blanking 


2 also apply external modulation signals of NTSC Pattern 
olor bars (generated by LCG-405; LCG-400, LCG- Color Bars 
_CG-405P: LCG-398B, LCG-399A) based on the 
»eocest ng standards. Its video carrier generator has adopted 
>__ synthesizer device to provide a highly accurate and 
‘>= cerrer. All of these functions enable effective tuning 
>< ng of television receivers with the ET tuner. 


Horizontal and Vertical 


¢) 


10 bars (offset) with a 
phase difference of 30° 
Offset sub-carrier 
frequency: 3.563795 
MHz + 200Hz 


White dots: 21 (vertical) 
x15 (horizontal) 

21 white lines 

15 white lines 

White raster without 
noise 


Sub-carrier frequency: 
4.43361875MHz + 50 
Hz 


White dots: 19 (vertical) 
x 15 (horizontal) 

19 white lines 

15 white lines 

White raster without 
noise 


Dots 


Vertical Lines 
Horizontal Lines 
® -EATURES White Raster 
" t2o carrier for any of the VHF channels (LCG-405: 
th: 2~ch 13 in the U.S.A., LCG-405P: ch 1~ch 12 in _ | Channel Display 


=_rope) can be arbitrarily selected by push-switch opera- 


Display of channel 
number corresponding 
to the channel of video 
carrier and “EU” mean- 
ing Europe channel are 


Display of channel 
number corresponding 
to the channel of video 
carrier and ’'US” mean- 
ing USA channel are 


# = __ synthesizer-type carrier generator provides accurate superimposed, in about | Superimposed, in about 
soc stable carrier waves. 75% white level, at the | 75% white level, at the 
# \>2nnel number is superimposed on each pattern signal to lower right end of each | lower right end of each 
f j pattern. pattern. 
= mp fy channel checking. 
® =. using its external modulation terminal, the LCG-405 External Composite Video Signal Input 
>2- be connected to other pattern generators to modulate Polarity (VIDEO) positive, (SYNC) negative 
>attern signals. Input Voltage Fixed at 1Vp-p (752 load) 


762 


AC100, 120, 220, 240V 50/60Hz 20VA | 
250(W) x 123(H) x 325 (D)mm, 4.3kg approx. 


BNC ~ clip cable... 1 


Input Impedance 


Power Supply 
Size and Weight 


Accessory 


) 
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Pattern Generator 


LCG-400-01 


ideo Sweep; 50kHz ~ 7MHz 


A Broad Range of Video 
Capabilities for Studio and 
Service Applications 


@ Provides Gen-Lock capabilities and a broad range of video test 
signals. 


e Provides accurate test signals for evaluating and adjusting monitors, 


cameras, VTRs and overall system performance. 

@ Available in either bench top or rack mount configurations. 

@ Video sweep and multiburst functions of easy-looking of frequency 
characteristics of video equipments. 


= SPECIFICATIONS 
(Common to both the LCG-400-01, 400-02) 


Color System NTSC-M 
Patterns 

EIA Color Bar EIA Standard RS-189A (Equivalent) 
75% Amplitude 100% Saturated Color 
Bar. Gray (75% white), Yellow Cyan, 
Green, Magenta, Red, —I, 100% White, 
Q and Black. 


75% Amplitude, 100% Saturated Color 
Bar. Gray (75% white), Yellow, Cyan, 
Green, Magenta, Red, Blue, Black. 


Full Field Color Bar 


Staircase 
Raster 8 colors: Red, Green and Blue 
(combined) White (100% and 75%), 
Yellow, Cyan, Green, Magenta, Red, Blue 
and Black. 

White window on black background 


Cross Hatch 17x13, Dot 16x12 and 
center 


Alignment Cross Hatch 9x7, Circle, Corner Marker 


SYNC Signal E!A Standard RS-170A (Equivalent) 
Number of Scanning Line | Interlace 525, Progressive 262 
Line Frequency 15.734kHz 
Field Frequency interlace 59.94Hz, Progressive 60.05Hz 
Scanning System interlace, Progressive 
GEN-LOCK Synchronized Video Signal Input 
Horizontal Delay +4us continuously variable 
Sub-Carrier Phase 0° ~360° continuously variable 


Output Signal (Front Panel) 
Composite Video Output 


Convergence 


Voltage: 1V fixed, O~1V variable into 
75Q load, Polarity: Negative Sync 
Mode: HD, VD, Frame, Impedance (7522) 
Voltage: 4V into 752 


Scope Trigger Output 


| Multiburst;0.5~4.2MHz 6poin 


CH-3 61.25MHz +0.5% 
CH-4 67.25MHz + 0.5% 
Voltage: Video more than 10mVrms 
Audio more than 1mVrms 


Intercarrier System F, (FM) 

4.5MHz 

1kHz Sine Wave 

50Hz ~ 10kHz 

3Vp-p 

6002 

Frequency 1kHz 

Voltage 3Vp-p approx. (open circuit) 


(Rear Panel) 
Voltage: 1V fixed into 752 
Polarity: Negative Sync. 


Polarity: Negative Sync. 

Setup: 0.054V 

Burst: 0.286V 

Synchronizing Signal: 0.286V into 
75Q load 


Polarity: Negative, Voltage: 4V into 
75Q load 


Polarity: Negative, Voltage: 4V into 
75Q, load | 


Frequency: 3.579545MHz + 5Hz (0°~ 
40°C), Voltage: More than 2Vp-p into 
75Q load 

Polarity: Negative, Voltage: 4V into 
75Q. load 

AC100, 120, 220, 240V, 50/60Hz, 

30VA 

426(W) x132(H)x400(D)mm, 8.2kg 
BNC~clip cable(1), F~clip cable(1) 


RF Output 
(Impedance 75Q) 


Sound 
Carrier Frequency 
Internal Modulation 
EXT. Mod. Frequency 
Input Voltage 
Input Impedance 

Internal Signal Output 


Output Signal 
Composite Video Output 


Black Burst Output 


Composite Sync 


Composite Blanking 


Subcarrier Output 


Power Supply 


Size and Weight 
Accessory 


m SPECIFICATIONS (Only LCG-400-01) 


Video Sweep 


Sweep Frequency Range 
Sweep Rate 

Amplitude 

Flatness 

Marker Frequency 


5OkHz ~ 7MHz 

Synchronized with Field 

50%, 100% fixed and O~ 100% variable 
Within + 1dB 

0.5MHz, 1MHz, 2MHz, 3.58MHz, 
4.5MHz + 3%, Option 


= SPECIFICATIONS (Only LCG-400-02) 
Multiburst 
Frequency 


0.5MHz, 1.5MHz, 2MHz, 3MHz, 
3.58MHz, 4.2MHz + 3%, 6 Points 
100% White at left end of burst 
Synchronized line scan 

50% and 100% 

Within + 1dB 


Reference Level 


Period 
Amplitude 
Flatness 
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Signal Generator 


* ~>eck television receiver by modulating video/sound * Check television receivers simultaneously by mod- 
= am2 s commonly applied to the receiver under test ulating video/sound signals individually for each 
| receiver 


elton | 
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LDL-1518-04S 
Distributor 
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*When both of video and sound signals 
need to be modulated individually for 
each receiver, both SIF and VIDEO 
exchange switches for input distribu- 
tion shall be set to upward position. 

*When a common video signal is used 

“Both SIF and VIDEO exchange switch- and sound signals need to be modulat- 

es for distribution shall be set to down- ed for each receiver, set the SIF switch 

ward position. to upward position and the VIDEO 
switch to downward position. 


Diagram of rack system 


ie Unnnene: 
DDD DBR 


Sound 
carrier 


=\TRALIZED TV SIGNAL GENERATOR SS catia fan eee lil eee 


C iy LSG-215A LSG-215A LCG-400-02 LCG-400-02 
Sound Sound Video Video 


carrier carrier signal signal 


ee es SIF VIDEO 
Testis 
LSG-222A LSG-222A 
CH-1, CH-2, CH-3, CH-4 CH-5, CH-6, CH-7, CH-8 
LA-9033A o-WAY POWER 
DIVIDER 


AMPLIFIER 
| 4 INPUT/ 4 OUTPUT 


LDL-1518-02S 


TOTAL 8-INPUT/OUTPUT 


LITLE CELLET SLE LODE 


me . es oe 
7 q ———— — AMPLIFIER 
| LSG-222A ae eT 
a SIGNAL "Chiemsee Be i 
‘| GENERATOR od ee eee 
a : CHANNEL X 2 DIVIDER 
J i TOTAL : 8CH 
| Sigeerepcom ge poner The LA-9033A is a wide-band amplifier designed to compensate | 
— LSG-215A for insufficient television high frequency output related to 
epee ceteris multiple distribution when using the LSG-221A or LSG-222A. 
poe From VHF to UHF bands, the LA-9033A features a high gain 
FE Nstecsis LCG-400-02 exceeding 20dB, and low NF (noise figure), favorable cross 
PATTERN modulation, intermodulation, and ham modulation characte- 


ristics. This instrument is provided with four built-in amplifiers, 
so that you can implement a large-scale integrated television 
signal pattern system. 


GENERATOR 


Pe ee 


eee 


45~110MHz, 170~225MHz, 470~825MHz 
45~110MHz: 20~23dB, 170~225MHz 
25~28dB, 470~825MHz: 30~35dB 

752 

VHF: 95dBu UHF: 100dBy 
400(W) x148(H)x400(D)mm, 15kg 


Bandwidth 
Gain 


Input/Output Impedance 
Max. Output Level 
Size and Weight 
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= SPECIFICATIONS 


Output Signal 
Test Signal 


BLACK BURST, COLOR BAR, SWITCHER or 
CONVERGENCE, OPTION (UNIT 1, UNIT 2, 
UNIT 3) 


SUBCARRIER, COMP. SYNC, COMP. BLANKING, 
H DRIVE, V DRIVE, BURST FLAG, FIELD 
REFERENCE 

@ Color System: NTSC-M_ ® Subcarrier Frequency: 3.579545MHz 
+5Hz (+1Hz: option) | © Number of Scanning Line: Interlace 525 
@ Line Frequency: 15.73426kHz @ Field Frequency: 59.94Hz 

@ Sync Signal Quality: ElA Standard RS-170A (Equivalent) 


Input Signal 


GEN LOCK INPUT (LOOP THROUGH), COMP. SYNC INPUT (LOOP 
THROUGH), SUBCARRIER INPUT (LOOP THROUGH) 
GEN LOCK 


Sync signal quality: Synchronized by input of the designated NTSC 
composite video signal or black burst signal 

Horizontal Delay: over +1us continuous adjuster 

Subcarrier Phase: O° ~ 360° continuous adjuster 


LCG-420 


Synchronization 
Signal 


Color Bar Generator 


Color Bar Pattern |SMPTE color bar, ElA color bar, FULL FIELD color 
bar, color bar/Y REF, color bar/RED, color bar/ 
REVERSE, 8 raster (R.G.B. switch ON/OFF) 


WHITE 100%, 75%, AMPLITUDE 100%, 75%, 
SETUP 0%, 7.5%, SYNC ON/OFF, BURST ON/OFF, 
VIRS ON/OFF,VITS ON/OFF, Y ON/OFF, R-Y 
ON/OFF, B-Y ON/OFF, R raster ON/OFF, G raster 
ON/OFF, B raster ON/OFF 


Up to three parallel outputs are possible. 
All outputs are 1Vp-p into a 75Q termination. 


Convergence Generator 
Pattern 
Selection of Size 


Mode Control 


Composite Video 
Output 


High-Accuracy Test Signal 
. . Vertical line, Horizontal line, Dots 
Pattern interval cross-hatching of large or small square 
(see pattern description) using LARGE SQUARE 
switch. J 


Vertical and horizontal positions adjustments 


The convergence signal may be keyed to the video 


The LCG-420 is a standard test signal generator suitable for use 
in adjustment, testing and R&D of NTSC video system broad- 
cast equipment. The LCG-420 NTSC test pattern generator 


Positioning 


provides high-accuracy test signals and features a full compli- 
ment of unique functions and sync signal outputs. 

It consists of the mainframe and plug-in units (optional) and 
is designed to be easily rack mounted by means of optional rack 


signal selected by the switcher using the CONV. 
KEY switch. 

A convergence pattern may be displayed in the border 
around and center of the video signal selected by the 


Border 


switcher, using CONV. BORDER switch. 
By selecting the switcher convergence output, the 


adaptors, greatly facilitating the implementation of a rack- 
mounted video system. 


Composite Video 


; ; Output rear or front panel switcher output may be used as 
The mainframe consists of a sync pulse generator, color bar well'far 2: t6talcot tio, eonveraciice-sional outotis: 
generator and signal generator which generates a convergence 
Switcher 
signal, in addition to a video switcher which selects the various 
test signals. Selection Black burst, Color bar, Convergence, Unit 1~3 


Matrix An internal ROM program provides a vertically divid- 


ed display of the above described signal as selected. 
Dedicated switcher output signals on the front and 
rear panels are provided for two outputs usable in 

parallel (1Vp-p/75Q termination). 


Up to three plug-units sold separately may be housed in the 
mainframe, enabling output which mainframe does not provide, 
thus facilitating customization of test signal generating capa- 
bilities to suit individual application requirements. The 420- 
U01 Sweep/Multiburst unit, 420-U02 Pulse & Bar unit and 
420-U03 Linearity unit are currently planned for introduc- 
tion as standard plug-ins. 


420-U01 MULTIBURST/SWEEP PLUG-IN UNIT 


The 420-U01 is a multiburst/sweep unit that plugs into the LCG-420. 
A six-point multiburst signal from 0.5MHz to 4.2MHz (10MHz when the last burst is on) and a manual 
setting from 0.1MHz to 10MHz or video sweep enable all frequency characteristics to be measured easily. 


= SPECIFICATIONS 


NTSC-M 
Multiburst, sweep, and manual 


Multiburst The LAST BURST FREQUENCY 

switch enables the 4.2MHz burst to 

be varied continuously from 4MHz to 

10MHz. 

6 Points: 0.5MHz, 1.25MHz, 2MHz, 
3MHz, 3.58MHz, 4.2MHz 

100% White at left end of burst 

50% and 100% 

+2 IRE (+14.28mV) 


Composite Video 
Output 


Power Supply 
Size and Weight 


AC100, 120, 220, 240V 50/60Hz 115VA 
426(W) x 132(H) x 450(D)mm, 15kg 


~~ 


(EEE az0- Uor 
| RET | 


: FREQUENCY 


Fixed Marker O.5MHz, 1MHz, 2MHz, 3.58MHz, 5MHz, 
6MHz 


0.1MHz~10MHz 


With 
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Variable Marker 


Manual 
Frequency 
Amplitude 

Flatness 


COMP VIDEO 


0.1MHz~10MHz 
50% and 100% 

+2 IRE (+14.28mV) 
When COMP VIDEO is off, SYNC. 
BURST, and SETUP are also swiched 
off so that only the picture signal is 
output. 


Frequency 


Reference Level 
Amplitude 
Flatness 


Sweep Output Terminal | There are two composite video out- 
Frequency 0.1MHz ~ 10MHz puts: one for main unit input (75Q, 
Amplitude 50% and 100% 1Vp-p) and one for switch input. 
Flatness +2 IRE (+14.28mV) (75, 1Vp-p). 


Marker The marker function can be switched 


on/off 


Size and Weight | 58(W)x125(H)x340(D)mm, 1.5kg 
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ee 


2° ‘s 2 controller iigeed with the LSW-2 344 TV VHE/ 
wAR GENERATOR to adjust VHF and UHF elec- 


“27S 2 Dul't-in power supply for the electronic tuner, in 


a 


= required for each test can be preset. 


# SPECIFICATIONS 


mote Control Functions 
DE | SINGLE/MULTI 
_ | VHF LOW / VHE HIGH / UHF 1 / UHF 2 


dB(A ATT) 
O ~ 63dB, 1dB step programmed 


L The settings for VHF and UHF are the same. 
L & SINGLE, M and R are variable. 
Range: more than 20cB. 


‘2 “age of Electronic Tuner 
/oltage switching circuit is built-in. 


ffi 


Set of upper and lower limit voltage 


L& SINGLE, M 
PULL 0 ~ SOV 
~~ sm ng Voltage} L & SINGLE, M: variable, R: adjustable 
z72¢ 0 ~ 30V 
. Oo tage Setting for Electronic Tuner 


VL, VH, UB and MB supply voltages are 
set simultaneously. 

Range: 5 ~ 20V 

Adjustable 

Current limiting circuit is built-in, with an 
over-current indicator lamp that lights 
when current is 100mA or greater. 


NORMAL, TEST 1, TESI z 
Adjustable 
Range: 0 ~ 15V 


NORMAL, TEST 1, TEST 2 

Adjustable 

Range: 0 ~ 15V 

# UOresplay of Supply Supply is switch — selectable. 

ame ama Check eVT L& SINGLE, VT M, VT R, +B, AGC, 

AFT @Accuracy +1% rdg +2dgt 

“< eDisplay with one decimal place 

O ~ 63dB, 1dB step programmed 

The attenuation during AGC test is a 
subtraction of (B ATT) from (A ATT) 

(B ATT) < (A ATT) 
AC100, 120, 220, 240V 50/60Hz, 17VA 
230(W) x 70(H) x 260(D) mm, 3kg 


— tet T 


LST SS 50 pin amphenol cable. ........ 1 
DIN connmector€ pin. ....% «« «. 1 
Tie lag TUSE cc ek ee ee ee ed 1 


a...’ ....£.. Bo a 
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Sweep Generator 


LEFT SAREE IBRABSE: SST aW, BE 
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The 345- TJ20 i isa sentroller used ith the LSW. 345A TV VH F/ 
UHF SWEMAR GENERATOR to adjust VHF and UHF elec- 
tronic tuners. 

It contains a built-in power supply for the electronic tuner, in 
which the voltage required for each test can be programmed. 


= SPECIFICATIONS 


LSW-345A Remote Control Functions 
BAND VHF, UHF 


ATTENUATOR O~63dB 1dB step, Programmable in 1dB steps 
IF Freq. Selection Selection by 4 bit binary cord 
RF Marker 32 countries, 200 channels each L, Mand R pro- 


grammable separately (only for channels in ROM) 
Electronic Tuner Supply Voltage 


+B Power Supply 9~15V adjustable 100mA 
(BL, Bu, Bu, Bs, Me, Current-limiting circuit with 100mA ammeter is 
Ve, Us) built-in. 

AGC, AFT Power O0~15V 10mA max. 

Supply Programmable with 0.1V resolution 

Tuning Voltage (VT)| O0~30V, programmable with 100mvV resolution. 
Lower and upper limit voltages can be program- 
med and modified separately for L, M and R. 


Program Function 
Channel 


L, M and R channel settings can be program- 
med, using the program keys, for the channels 
stored in ROM (NAME in the frequency data 
table), separately for each country and test. 


Upper and lower voltage limits for L, Mand R 
can be programmed, using the data program 
keys, separately for each country and each test. 


The set value can be programmed, using the 
data program keys, separately for each country 
and each test. 


Programmed data can be rewritten at any time 
by pressing the DATA SET key, then using 
the data program keys. 


Select the IF selection data and RF marker data. 
By test switch (maximum 16 keys) or step switch. 


Voltage Display Three 3-digit display (one decimal place) are 
provided by 3% digit panel meters. 
e L/SINGLE tuning voltage @ M tuning voltage 
@ The following can be switched 

R tuning voltage, AGC voltage, 

AFT voltage, +B voltage 


Current Display Full load display of the +B power supplies (BL, 
Bu, Bu, Bs, Me, Va and Ug)of the electronic tuner 
Power Supply AC100, 120, 220, 240V 50/60Hz 40VA 


Size and Weight 350(W)x148(H)x450(D)mm, approx. 9kg 
181(W)x62(H)x138(D)mm, approx. 600g 


Accessories | Connecting cable (6), Transfer connector (1), AC cord (1) 


Tuning Voltage 


ATTENUATOR, 
AGC, AFT Power 
Supply 

Rewriting 
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Sweep Generator 


: LSW-345A 
LSW-344A FOR SINGLE FOR 4 DIFFERENT 


ARB LID 
3 PPK E 
FS LET 
$ aaa — _ SEs 68 ELLE, PRE 
a g 3 


a @ | = 


VHF: 25 ~ 480MHz :25~480MHz 
UHF : 445 ~ 925MHz :445 ~925MHz 


= SPECIFICATIONS 


® Sweep Section ®ARC Section (This ARC is available for LSW-344A as 
LSW-344A and LSW-345A LSW-345A factory option only) 


VaF 
25~480MHz 445~925MHz 
30~470MHz 450~920MHz 


+5 ~ +30MHz 

(+5~+150MHz at remote control 
LSW-344A only ) 

Variable capacitance diode 


Amplitude, Range, 
and Polarity of Input 
Detection Signal 


5mVp-p~200mVp-p, negative polarity 
(positive polarity is selectable by internal 
switch setting) 


Approx. 0.4Vp-p, positive polarity 
Change: Within +2dB 


Frequency Range 
Center Frequency 
Sweep Width 


Output Voltage 


® Others LSW-344A 


3.2ms, power source synchronization | BAND VHF1; VHF2, VHF3, VHF4, UHF1, UHF2 
(100/120Hz) In VHF1, VHF2, VHF3 and VHF4 or UHF 1 


Sweep Method 
Sweep Time 


Linearity Within 5% and UHF2, only the marker frequency q 
Output Voltage 0.5Vrms (75Q load) 0.5Vrms (502 load) changes. The frequency range is VHF or 
Output Impedance 75Q unbalanced 50292 unbalanced UHF. 
Output Flatness 

20MHz Sweep Time | Within +0.5dB Within +0.5dB LSW-345A 

All Band Sweep Time| Within +1dB Within +1.50B BAND VHF, UHF ry 
Attenuation O~63dB, 1dB step, programmed COUNTRY 4 Different countries 


0~20dB continuously variable, electronic 


Less than —30dBc 
More than 10Vp-p (impedance 10kQ) 


LSW-344A and LSW-345A 


SINGLE, MULTI (Dual, triple can be selected 
respectively for VHF/UHF by internal switch) 


MANUAL, AUTO, AUTO/WIDE, WIDE 


Mode, Function, Band, Attenuator, Sweep 
Center Frequency, Sweep Width, Output 
Level and Country (LSW-345A only) 


LSW-344A: AC100, 120, 200, 220, 240V 
(As specified by the user) 
50/60Hz, approx. 51VA 

LSW-345A: AC100, 117, 220, 240V 

50/60Hz, approx. 75W 

Operating temperature range: 5°C ~ 40°C 

Operating humidity condition: should be less 

than 85% R.H. 


LSW-344A: 426(W)x148(H)x300(D)mm, 
approx. 11kg 

LSW-345A: 350(W)x148(H)x450(D)mm, 

‘approx. 15kg 


BNC cable (752, 1m) 


Spurious 
Horiz. Output Volt. 


® Marker Section 344A-U01 (Sweep width: +5~+30MHz) 
1F Marker a ee 2 points for a standard (PS marker) 
1 point for an option 
IF Marker ical ce Accuracy: +0.5% 
One IF band in the range of IF bands from 30 
to GOMHz may be designated. 


RF Marker (Bidry) VHF: Three points in each of four bands, 
total twelve points 

UHF: Three points in each of two bands, 
total six points 

Option: 256 channels in both VHF and UHF, 
with remote control 
Accuracy: Within +50kHz 
As specified by the user for both VHF and 
UHF, VHF:30~470MHz, UHF:450~920MHz 
Minimum set unit (pitch) 250kHz 


345-U01 (standard), 345-U04 (CATV) 


FUNCTION 
Remote Control 


Power Supply 


Environmental 
Condition 


RF Marker Freq. Size and Weight 


Accessories BNC~ 


LSW-345A 
Marker ROM Unit 


IF Unit 345-U02 (standard), 345-U03 (US-CATV), BNC“ eable4 MG) 2232s F262 5% 
345-U05 (JA-CATV) BNC~BNC cable (502,0.6m) ...... 1 
BET OT CE eee “sith watchs ses BacrWincteh, A 1 
®Auto Section LSW-344A and LSW-345A 3-P~2-P conversion adaptor........ 1 
‘Witte: tae tiasev ses §. 2g eh Se 1 


IF Auto Trig. Range 0.3~300mVrms 
Input Impedance Approx. 752 
Allowable Input More than 10dB between auto at multi-sweep 


Multi-pin plug (for remote connection ) 
24P (LSW-345A only) .....6 66% 


Deviation time 


NV¥-344 


~ 7 7 2-band sweep functions of VHF/UHF designed for 
ents of ee a combination electronic tuners. 


a 


= =cTron'c tuner on an oscilloscope allows efficient adjust- 


® FEATURES 
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Sweep Generator 


Auto-tracking + all-band sweeping 

By using the forward sweep for auto-tracking and the return 
sweep for all-band sweeping, accurate adjustment of the 
auto-tracking side is possible while observing tuner frequency 
position; thus it is possible to eliminate tracking errors. 
Remote control 

Remote control is available for all the necessary functions of 
electronic tuner adjustments. 


Clamping 


6 bits binary control, Channel 


® Seitin 2-band functions of VHF/UHF @ The instrument can select and display 2 or 3 channels of 
Tse LSW-344A & LSW-345A has all the necessary sweep and VHF and UHF respectively by the internal switch. 
™ereer functions of VHF/UHF in asingle unit. Thus it is the The instrument may also be used for normal single channel 
Seet su table swemar generator for adjustments of VHF/UHF sweeping. 
™ > -at on electronic tuners. @ As the ARC (automatic response-level control) circuit is built 
® Mato tacking in (This ARC is available for LSW-344A as factory option 
L com ete tracking of sweep center frequency to locate only.), trace display of a constant amplitude is available on 
e- characteristic curves of both VHF and UHF at the an oscilloscope screen, though input amplitude of a signal 
= of an oscilloscope screen eliminates adjustments of applied to the FROM T.P. terminal changes. 
meesurement instruments so that it is only necessary to turn operation is possible even when the ARC circuit is turned off 
Me ce! of a tuner. by the internal switch. 
RF MARKER ROM UNITS, IF UNITS & LOCAL ADJUSTERS 
= 345-U01 (Standard) »  345-U04 (CATV) 
= > the unit, a ROM which stores data for selecting RF | This unit has a ROM that stores sufficient data to 
markers and IF frequency bands of the four countries select VHF-band RF markers for 256 channels for 
- -dicated on the country indication plate is provided. four countries, with 64 channels for each country. 
= Sy changing the unit (on the front panel) markers of The change of channels is remotely controlled, thus it 
2" ous COUNtries can be displayed. can be synchronized with the change of channels of 
a 3) Marker (Birdy), Accuracy within +50kHz, Accord- a CATV converter. 
=a >2 to spec. for each country, 6 points for VHF and 6 RF Marker (Birdy), Accuracy within +50kHz, Accord- 
pomt 3 for UHF, 4 different countries (RF Markers for ing to spec.: 64CH for a country, in total 256CH for 4 
= 4 countries are built-in) VHF: 30~470MHz, UHF:450 countries 30~470MHz, Minimum set unit (pitch) 250 
S20MHz, Minimum set unit (pitch) 250kHz kHz, Channel Control: 
a . Indication: 00~63 binary control 
= 1 | 


345-U02 (Standard) 


unit stores 4 IF bands. 


By 


selected country stored as the 
i data (on the front panel) in 
~= 345-U01 can be automatically 
ss ected. 

= Marker (Pulse), 2 points for a 
(PS marker), 1 point for 


s~2r7Dcarnd 


The 345-L01 


[crema 


A7.25MH2 & 


345-U03 (US-CATV) 


The 345-U03 generates IF marker 
output of LSW-345A and also it 
works for auto-tracking sweep. 

This unit is designed for use with 
U.S. CATV converters. 

IF Marker (Putse), 4 points, 
curacy +0.5%. 

Built-in USA 2CH~4CH. 


Ac- 


is used to simultaneously check the band characteristics of CATV con- 


verters and the local frequency, and to simultaneously display two or three channels on 
: the oscilloscope. This model has built-in US CATV IF channels. 
2 The 345-L02 is used to simultaneously check the band characteristics of VHF tuners or 
CATV tuners, and local frequency. It also simultaneously displays two or three channels 
on the oscilloscope. This model has 8 built-in tuner IF channels. 
When use this LOCAL ADJUSTERS, LSW-345A must be modified. 


The marker ROM unit to be used is the 345-U04. 


LSW-345-L01 


( 55.25 MHz (US 2ch) 


LSW-345-L02 


@ 58.75,@ 45.75,@ 39.5 
@) 61.25 MHz (US 3ch) @ 38.9, © 38.0, © 37.0 
@) 67.25 MHz (US 4ch) @ 36.875, @ 32.7MHz 


More than +1MHz of each IF frequency 
Birdy marker of each IF frequency (beat type) 

Pulse marker of 2ach IF frequency and +0.2MHz (A3 type) 
Beat type or A3 type a 
+10kHz 


Local Adjuster 


IF Frequency 


3 WY - 345. = 


Sweep Width 


Marker Frequency 
(Beat type or A3 type) 


Local Adjustable type 
Local Marker Accuracy 


a 


« eo ee 


50(W) x 49(H) x 450{D)mm, Akg 
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| CHANNEL | 
BROGRAM | 
RIT i 


20MHz~310MHz 


Built-in Memories of TV-VHF 
Channels of 4-Countries 


The LSW-355 Swemar Generator is designed for adjustments of VHF 
tuners of varactor and mechanical types, CATV converters and IF 
amplifiers. The equipment uses the frequency synthesizer for the 
picture marker oscillation to enable adaptation to TV channels of 
various countries by simply replacing IC memories. Also, it can display 
two channels of frequency characteristics simultaneously on an oscil- 
loscope in adjustments of varactor tuners. 

You can effectively adjust TV tuners to increase your work produc- 
tivity by using the equipment, since it uses the autotracking system so 
that sweeping automatically follows channels frequency when TV 
channel selector is turned. 

The equipment is a general purpose Swemar Generator designed for 
VHF tuner adjustments with various remote control functions. 

The LSW-355 has a wide range of applications in the following measure- 
ments: 

(1) Band-pass characteristics of tuners 

(2) Local oscillation frequency of tuners 

(3) Overall band-pass characteristics of TV receivers 

(4) Band-pass characteristics of IF amplifiers 


= FEATURES 


Easy Selection of Country Bands 
Picture Marker with Frequency Synthesizer 

Simultaneous Two Channel Display for Varactor Tuner 
Simultaneous Display of Band Pass Characteristics and Local Oscil- 
lator Frequency for Varactor Tuner 
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@ SPECIFICATIONS 


Channel Program Unit Memory IC package unit: TV channels 
355-U01 of four countries can be stored ina 
single unit. 

Sweep Oscillator 
Sweep Range 20 ~ 310MHz 
Sweep Width Over 20MHz 
Sweep Range 4.2 ms 
Linearity Within 2% 
Output Voltage 1Vrms (with 75Q load) 


+1dB 
+0.5dB 


Output Deviation 
Output Flatness 
Attenuator 


1dB x 10, 10dB x 9 Program control 
O ~ 15dB continuously variable 


10 Vp-p 
approx. 7/OmVrms 


Horizontal Output 
Video Marker Output 
Marker Frequency 


Picture; Picture marker frequency of each 
country frequency synthesizer. 

Sound; Selectable among +4.5, +5.5, 
+6.0, +6.5, and +11.15MHz for picture 
frequency (optional frequency is avail- 
able.) 
Birdy type (Picture), Pulse type (Sound) 
+, — change-over switch 

1x 10-7 (Picture), +0.1% (Sound) 


Marking Method 
Marker Polarity 
Marker Accuracy 
Local Oscillator 

Indication Range 


Coarse Birdy; +10MHz of IF frequency 
IF Birdy; +1.5MHz of IF frequency 


Indication Linearity Within 10% 
Marker Frequency IF frequency of each country 
Marker Accuracy 1x 104 


Function Manual, Remote, Step, Auto 
Dual Display Sweep 
Indication/Output 
Channel combinations 
for other countries as 
well as Japan and USA 
are available optionally. 


Remote Control 


HIGH, LOW & IF Channel Selection 


CH Output 
4/12 CH 


7/13 CH 


USA channel 


Attenuator (0 ~ 99dB, Program form) 
Level Control (0 ~ 15dB) 

Channel Control (Both 4 bit binary and 
13-wire system are available, sequential 
step progress is also available.) 

Single / Dual Sweep 

High / Low / IF 

Up or Down (STEP / AUTO) 
AC 100, 120, 220, 240V; 50/60Hz 
(50, GOHz automatically switchable), 
60VA approx. 

350(W) x 148(H) x 400(D)mm; 
12kg approx. 
BNC ~ BNC cable 
BNC ~ Clip cable 
AC Cord (3-wire with ground, 
2-pin adaptor) 


Power Supply 


Size and Weight 


Accessories 


= RF RESPONSE OF VARACTOR TUNER 


RF 
Response 


HIGH CH 


LOW CH 
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Sweep Generator 


€ Auto-tracking 
@ Just set channel for 
front-end and IF adjustments 


m@ SPECIFICATIONS 


Main Frame 
Frequency Range 
Output Impedance 


Depends on sweep plug-in unit used. 
75Q, Unbalanced 
0.5 Vrms 


— Output Voltage 
= S Output Deviation +1dB 
| = Output Flatness Within +0.5dB 
Attenuator 1dB x 10, 10dB x 8 Rotary type 
= | Horizontal Output 10Vp-p 
Sa smanKer |< wo Marker Application Superposed pulse and intensity 
A s won modulation (10Vp-p) 
Side Marker Picture marker +4.5 & +5.5MHz up to 
SS 2 oe four specified frequencies on order 
nicest Marker Accuracy +0.1% 
& Local Oscillator Sweep Width; 3MHz 
aa Coarse Marker; t10MHz at IF freq. 
) , 1F Marker; +1.5MHz at IF freq. 
<A ee Linearity Within 10% 
 amencan Marker Frequency | IF frequency of each country CH 
a > Marker Accuracy | 1x 10% 
fo Auto Input Sensitivity! 3 ~ 6 mVrms 
| ~ nites Saha: mnion Auto Conserve Range | +2MHz 
a senna CS, Bo, CG Gee Kroc 


Power Supply AG 1 190, 120, 220, 240V; 50/60Hz 
Size and Weight 270(W) x 200(H) x 360(D)mm, 8.5kg. 
RF Sweep Unit 
Sweep Range 


Up to 13 channels 
(Example; 12-VHF TV and one IF) 


Sweep Width Over 20MHz 
iE Linearity Within 2% 
IF | -™ 22534 (s an outstanding sweep generator for speedy baa Accuracy rece Saninars: Worysea) SenanGled) 
TF) ine Testing and adjustment of the front-end and IF Size and Weight 80(W) x 183(H) x 293(D)mm: 


ae.! —= ~\ receivers. Special circuitry has been utilized to 
maremuteton of controls to a minimum. Local oscillator 


ea " Dart cular can be adjusted with the greatest of ease 3 KINDS OF OPTIONAL APPLICATION 
| | n Bs wath the tuning circuits. Use of the LEADER 


ame = oscope of which there is a wide selection is H-R (MANUAL-SWITCHING) SYSTEM 


TTT Tor highest efficiency in operation. 


3kg approx. 


TUNER JIG FOR CHANNEL SELECTION 


W 
” = @0aroc chenne! switching by use of varactor tuning. 
" = "Duet c se ection of sweep signal at setting of tuner channel 


“==. VCotion: Flexible coupling available for attachment 
aa umer smhe?t for direct selection.) 


“ = section in timed sequence for continuous circuit 
emg Operation. | 
. # Cesplay of channel in use. F-R (PEDAL-SWITCHING) SYSTEM | 
* ©20 ‘or locating detuned local oscillator circuit. (1) PRESS PEDAL FOR CHANNEL SELECTION 
” & oO-tro led marker frequencies. 
” 


M@ =F PLUG-IN UNIT 


a Side Marker IF 
a ee A-R (AUTOMATIC-SWITCHING) SYSTEM 
=r EUROPEAN O 
aT ITALY 38.9 MHz = O 
= Jing A-HR SYSTEM ----- A-R and H-R SYSTEM COMBINATION 
ee CHINA 37.0 or 38.0 MHz 


A-FR SYSTEM ----- A-R and F-R SYSTEM COMBINATION 


i 

| 
, = 
L 


NEW FRANCE + 6.5MHz 32.7MHz 
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LSW-357A 


1 A Lee re Low 


UBER EB LABRNEL TULF DNEMAR GENERATOR 


TERT LER. 


SWEEE WIEBE 


WENGE 4 


agg PREBET 


BSI ID BRE 


7 450M Hz~920MHz 


@ Auto-tracking 


The equipment is designed as a swemar generator for accurate, rapid 
adjustment and testing of frequency response and sensitivity of UHF 
TV receivers and IF amplifiers, and is able to simultaneously display 
two different channels of frequency response of a UHF tuner on the 
oscilloscope. 


in combination with an oscilloscope, the equipment can be used for 
the following measurements: 


@ Band pass response of UHF tuner. 


@ Local oscillation frequency of UHF tuner. 
Overall frequency response of TV receiver (tuner and IF amplifier). 


FEATURES 


@ Auto-tracking 
Sweeping center frequency automatically follows to place the dis- 
play of tuner response curve in the middle of the oscilloscope 
screen so that no adjustment of sweep centering is required when 
the tuner dial is turned. 

@ Auto-tracking + all band sweeping 
By using sweeping durations for auto-tracking and return durations 
for all-band sweeping, accurate adjustment is available at the auto- 
matic side while watching the frequency location of a tuner, so that 
a tracking error can be eliminated. 

@ Remote control 
Remote control is available for sweeping center frequency, sweep 
width, and output voltage. 

@ 14 points of RF marker can be stored and they can be turned on 
and off independently. 

@ IF part can be changed by a switch for adjustments of tuners of 
3 different frequencies (Japan, U.S.A. and Europe). 

@ Two channels of local oscillation adjustments are simultaneously 
available. 

A tuning voltage presetter used for varactor tuner is built in. 
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= SPECIFICATIONS 


Sweep Range 
Sweep Width 


Sweep Method 
Sweep Rate 
Linearity 


Output Voltage 
Output Impedance 
Output Flatness 
Output Control 


Marking Method 
Marker Frequency 
[F (Pulse) Marker 


RF (Birdy) Marker 


Marker Accuracy 


Power Supply 


Size and Weight 


Accessories 


™ REAR PANEL 


MARKER 


BIRDY SIZE 
PULSE SIZE 


450 ~ 920MHz 

+5 ~ +100MHz, depending on the center 
frequency 

Variable Capacitance Diode 
100/120Hz 

Within 5% 

0.5Vrms (502 load) 

502, Unbalanced 

Within +0.5dB at 2OMHz sweep width 
40dB in 10dB steps, fine adjuster 

O ~ 20dB (both L & R) 


Pulse and Birdy type 

Change-over switch of 3 countries 
JAPAN; 58.75, 54.25MHz 

USA; 45.75, 41.25MHz 
EUROPE; 38.90, 33.40MHz 

14 points of RF marker can be 
stored optionally by specification 


1F;+0.5%, RF;1x 10% 


AC 100, 120, 220, 240V. 50/60Hz 


approx. 13VA (Only unit 0.7VA) 
350(W) x 198(H) x 360(D)mm 
12kg approx. 


BNC ~ BNC cable 
BNC ~ Clip cable 
NP ~ BNC (5022) cable ) 


Amphenol connector (57-30240) ..1 


TUNING PRESETTER 
TUNING VOLTAGE 
REMOTE CONNECTOR 


SELECTOR 


= RF Response of UHF tuner 


LC :....-...-”“7..-2 


LSW-356C TV-UHF SWEMAR GENERATOR 


CENTER FREQ. QUTPUT LEVEL AT TEMUATION 


4G 


CECE 


FUN TSH 


1 BELECT MMe! 
SWEES WIDTH Pree ers i 


GUTPLT LEVEL OUTPUT 


450MHz ~ 920MHz 


e Auto-tracking 


This SWEMAR Generator is specially designed for rapid and 
accurate adjustment and inspection procedures in tuners and 
IF circuits for the TV UHF band. Used in conjunction with, an 
alignment scope, the overall bandpass characteristics of the tuner 
and IF circuit, and the local oscillator frequency can be determined 
with great ease. 


FEATURES 


Sweep frequency range is always centered automatically on the 
scope screen with the tuner channel setting. 

Full UHF band can be swept on the sweep return cycle 
enabling the exact location of the channel under test in the 
band. 

Remote control is possible in operation, such as setting 
the sweep center frequency range, sweep width and output 
level. 

Up to14 frequency markers can be included. 

Up to 3 units of the different IF’s in tuners used in various 
countries can be included. 


M MARKER UNIT 


Sweep Generator 


Sweep Range 
Sweep Width 


Sweep Method 
Sweep Rate 


Linearity 
Output Voltage 
Output Impedance 


Output Flatness 
Output Attenuator 


Horiz. Scope Output 


Marking Signal Output 
Marker Frequencies 
[IF (Pulse) Marker 


RF (Birdy) Marker 


Marker Accuracy 
IF Input Terminal 
IF Auto Trigger Range 


Power Supply 


Size and Weight 


Accessories 


@® REAR PANEL 


= SPECIFICATIONS 


450 ~ 920MHz 
+5 ~ +100MHz, depending on the center 
frequency 


Variable Capacitance Diode 
At power frequency, 50 or 60Hz, 


Within 5% 

0.5Vrms (502 load) 

5022, unbalanced 

Whithin +0.5dB at 20MHz sweep width 
40dB in 10dB steps, fine adjuster 

(0 ~ 20dB) 

Over 10Vp-p 


Pulse and Birdy type 

Change-over switch of 3 countries 
JAPAN; 58.75, 54.25 MHz 

USA; 45.75, 41.25 MHz 

EUROPE; 38.9, 33.40 MHz 

14 points of marker frequencies desired 
in a range of 450MHz to 920MHz can 
be stored optionally by specification, 
and each of them can be turned on 

and off independently. A crystal marker 
unit is provided per marker frequency. 


1F;+0.5%, RF:1x 10% 
Impedance 75Q approx. 
0.3 ~ 300 mVrms 


AC 100, 120, 220, 240V. 50/60Hz 
approx. 11VA (Only unit 0.7VA) 
270(W) x 200(H) x 360(D)mm, 
9kg approx. 


BNC ~ BNC cable 
BNC ~ Clip cable 
NP ~ BNC (502) cable 


RF RESPONSE 


RF MARKER (BIRDY) 


IF MARKER (PULSE) 


2S ese eee 
2 Coe oa 


When the tuning is 
adjusted, the 
Trace moves along 
the base line at 
500MHz sweep width 


ef | A 

eA i re 
Pe 
ACEnnnnnaS 


Magnifier tuner 
trace, always 
displayed, at 
40MHz sweep width 


Up to 10MHz markers 
can be included 
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LSW-358A 


LSW-358A is a swemar generator designed for use in the 1st IF 


range applied to TV receiver by satellite telecast. 
with oscilloscope to check and adjust the 1st IF of TV-DBS. 


It is utilized 


FEATURES 

Auto-Tracking Sweep: Center sweep frequency is designed to 
track automatically to position characteristics wave of BS 
tuner at the center of oscilloscope display. It enables to 
observe response just by switching BS tuner channel without 
any operation of this instrument. 

Auto-Tracking + All Band Sweep: Forward sweep is used for 
auto-tracking and reverse sweep for all band sweep. It 
makes accurate measurement possible by observing frequen- 
cy position of BS tuner and so no tracking error happens. 

All band (wide) sweep, manual sweep and CW function are 
provided to enable observation of wide frequency response 
and use as a simple signal generator. 

3 IF frequencies of 7OMHz, 134.26MHz & 402.78MHz are 
built-in. 

Wave observation by 2 or 3 channels is available to make 
adjustment of any influences in-between possible in efficient 
manner. 

Harmonic markers (birdy) of 10MHz, 50MHz & 100MHz 
enable accurate readings of frequencies. These markers can 
be identified easily by their amplitudes. 

It enables easy reading of frequency at WIDE sweep and its 
frequency to be center frequency at MANUAL sweep if 
variable marker (pulse) is used. 

Up to 2 spot markers (birdy) can be added as an option. 


@ Harmonic marker 


(10, 50, 100MHz) 
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# SPECIFICATIONS 


Sweep Section 
Sweep Frequency Range 
Sweep Width 
Sweep Method 
Sweep Rate 
Output Voltage 
Output Impedance 
Output Flatness 
Linearity 
Attenuator 


0.8~1.8 GHz 

+10 ~ +500MHz 

Variable capacitance diode 

3.2ms power synchronization (100/120Hz) 


0.5Vrms 502 load (+7dBm) 
502 unbalanced 

+1dB 

Within 10% 

Rotary type 10dB x6 
Electronic type O~ 10dB 


Over 10Vp-p 


3 points: Accuracy +0.5% 
(with polarity inversion switch) 


Center frequency and Center frequency 
+13.5MHz 

56.5, 70.0, 83.5 MHz 

120.76, 134.26, 147.76MHz 

389.28, 402.78, 416.28MHz 


Horizontal Output 
Voltage 


Marker Section 
IF Marker (Pulse) 


IF Marker Frequency 


7OMHz 
134.26MHz 
402.78MHz 


RF Marker 
Variable Marker Only WIDE sweep: (with polarity inver- 

sion switch) 

Pulse: 1 point, Accuracy +20MHz 

Birdy: 3 points, Accuracy +0.1% 

Frequency: 10, 50, 100 MHz 


Birdy: 2 points, Accuracy +0.1% 
Frequency Range: 0.8 ~ 1.8 GHz 

Birdy: 1 point 

Input voltage of about 7OmVrms (—10 
dBm) or more is necessary for external 
markers having identical amplitude width 
internal markers. 


Selectable at narrow, middle and wide 


Auto-Trigger Range: 1 ~ 300mVrms 
Input Impedance: approx. 750 
Allowable Input Deviation: More than 
10dB between auto at multisweep time 


CW, MANUAL, AUTO, AUTO/WIDE, 
WIDE 

SINGLE, MULTI (Dual or triple can be 
selected by internal switch) 


FUNCTION, MODE, IF, MARKER ON/ 
OFF, BIRDY MARKER SHAPE, CENTER 
FREQ. volume, SWEEP WIDTH volume, 


OUTPUT LEVEL volume 


AC100, 120, 220, 240V, 50/60Hz, 
approx. 35VA 


400(W) x 148(H) x 300(D) mm, 
approx. 9.5kg 


Accessories BNC~BNC cable 
BNC~clip cable 
NP~BNC 50Q cable 
3P power cord 
3P-2P conversion adaptor 
Time lag fuse 
Multi-pin plug (for remote connection) 
1 


Hi AUTO/WIDE FUNCTION RESPONSE OF 
VARACTOR TUNER 


Harmonic Marker 


Option Marker 
(Spot) 


External Marker 
Terminal 


Birdy Marker Shape 
Auto-Tracking Section 


FUNCTION 


MODE 


Remote Control 


Power Supply 


Size and Weight 


@ SINGLE Display AUTO-Side waveform 


is the enlarged display of the wide-side 
waveform.) 


WIDE-Side waveform 


The waveform moves to the left and the 


tuning point is displayed. 
@ TRIPLE Display 


@® DUAL Display 


When the tuner dial is turned, the response 
automatically follows and the P-S marker is 
always displayed at the same position. (This 


right sides on the return trace line and the 
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LSW-359 


1 ~ 1500MHz (3 Bands) 


It is best suited for use in research and development, inspection, 
and adjustment of VHF, UHF and DBS equipment. 


FEATURES 

Widely variable sweep widths enable viewing of frequency 
characteristics from wide to narrow bands. 

Single-sweep function and pen lift output terminal support 
an X-Y recorder. 

1MHz, 10MHz, 50MHz, and 100MHz harmonic markers are 
amplified for easy recognition. 

Variable marker (pulses) simplifies reading of the frequency 
during a full sweep, which is set as the center frequency for 
an AF sweep. 


LSW-359-S01 is a controller designed to display BAND-1, 2, 3 
simultaneously on CRT, in combination with LSW-359 swemar 
generator. It enables to observe frequency response in-between 
2 bands and/or whole frequency response in 1 ~ 1500MHz. 


= FEATURES 

e@ Band selection is available in 7 ways. 

@ START/STOP frequency, center frequency of AF sweep and 
frequency range can be set by each band. 
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Sweep Generator 


m@ SPECIFICATIONS 


1~1500MHz 

3 Band 1~550MHz, 450~1000MHz 
950~ 1500MHz 

1~1500MHz 

3 Band 1~550MHz, 450~1000MHz 
950~ 1500MHz 


+20MHz (at +7dBm output) 


200kHz ~ 550MHz 

FULL, START STOP, AF, CW 
Variable Capacitance Diode 
+7dBm (50Q) 

509 Unbalanced 

+0.5dB (at +7dBm output) 


Within 5% (at +7dBm output) 

Less than —30dBc 

Rotary type 10dB x 6 

Electronic type 17dB 

Attenuator Accuracy | Band 1 +0.5dB, Band 2 +1.0dB, Band 3 +1.5dB 
Sweep Time 10ms — 100S 

Horiz. Output Voltage} More than 10Vp-p 

Sweep Mode LINE, AUTO, SINGLE, MANUAL 

Marker Method Variable Pulse Marker (at FULL sweep) 
| Birdy Marker 


Sweep Freq. Range 


Center Frquency 


Dial Setting Accuracy 


Sweep Width 
Sweep Function 
Sweep Method 
Output Voltage 
Output Impedance 
Output Flatness 
Linearity 

Spurious 
Attenuation 


Marker Frequency “Harmonic Marker ..... 1, 10, 50, 100MHz 


Option Spot (1~1500MHz), Harmonic (2, 6 20, 
25MHz) 
Optionally, up to three harmonic 
markers or spot markers can be added. 


Marker Accuracy Less than 0.01% 


External Marker The LSW-359 has a terminal for external markers. 
Input voltage of about 7OMVrms or more is 
necessary for external markers having identical 
amplitude width internal markers. 


Option, modulate frequency 1kHz uncalibrated. 


BAND 1, BAND 2, BAND 3 

Sweep Function changing (FULL, START/STOP, 
AF, CW) | 
Sweep Mode changing (LINE, AUTO, SINGLE) 
Sweep Trigger and Sweep Time changing (10ms~ 
100ms, 0.1~1s, 1~10s, 10~100s, MANUAL) 
Sweep time variable volume 

Start, Center volume, Stop. width volume 

Marker ON/OFF, electronic attenuator volume 
Contact on during sweep period 

AC100, 120, 220, 240V 50/60Hz approx. 43W 
400(W) x 148(H) x 400(D)mm approx. 12kg 


AM Modulation 
Remote Control 


Pen Lift Output 
Power Supply 
Size and Weight 


e OUTPUT LEVEL in-between 2 bands can be adjusted for 
good balance. 

@® LOCAL/REMOTE switch enables to use LSW-359 only at 
LOCAL position. 


= SPECIFICATIONS 


Band Switch 

SWEEP TIME VARIABLE 

OUTPUT LEVEL: Remote OFF is available by 
rear switch. 


7 (BAND 1, BAND 2, BAND 3, BAND 1-2, BAND 
BAND 1 1~ 550MHz 

BAND 2 450 ~ 1000MHz 

BNAD 3 950 ~ 1500MHz 

BAND 1-2 1 ~ 1000MHz 

BAND 2-3 450 ~ 1500MHz 

BAND 1-3 1 ~ 550, 950 ~ 1500MHz 
BAND 1-2-3 1 ~ 1500MHz 

17dB continuously variable 

Band balance can be set for BAND 1, 2, 3. 


AC100, 120, 220, 240V, 50/60Hz, approx. 8VA 
400(W) x50(H)x400(D)mm, approx. 3.5kg 


BNC~BNC cable 

36 pin AMPHENOL cable 
50 pin AMPHENOL cable 
Power cord 

Time lag fuse 


Remote Function 


Frequency Range 


OUTPUT LEVEL 


Power Supply 
Size and Weight 


Accessories 
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LSW-480 


SAAS 480-07! T¥-SIF PLUG-IN UnIT 
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WIESE 
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Center Frequency 
Sweep Width 


Output Voltage 1 Vrms (into 75Q load) 


Output Flatness Within +0.1dB 
Display Linearity Within 3% 
Marker Section 


oureur _ Marker System Pulse marker 

> Marker Frequency 4.5MHz: +50kHz, + 100kHz, + 150kHz 
5.5MHz: + 50kHz, + 100kHz, + 150kHz 
6.0MHz: + 50kHz, + 100kHz, + 150kHz 
6.5MHz: + 50kHz, + 100kHz, + 150kHz 
Accuracy Within +0.1% 

Pulse Marker Width Approx. 50 us 


Modulation Section 
Carrier Frequency 4.5MHz, 5.5MHz, 6.0MHz, 6.5MHz 


a EM/BC-RE, SW-RE,EMERE | iit" i 
| ARIE AA. _< Modulation Level Approx. 30% 
AN-IF, FM IF, TV SIF, CHROMA, Vl | Size and Weight 350(W) x 76(H) x 300(D)mm, 3kg Approx. 


' Power Consumption Approx. 30VA 


Wide band sweep generator with 
various plug-ins OST TE, 


LSW-480 is a main frame to actuate a sweep signal generator by at- 
taching U series plug-in-unit. _. __—=E ee 
By exchanging the plug-in-unit, it enables the adjustment for tracking cee es ee a7 
AM/FM.-IF circuit of radio and TV-VIF. | : | men | | 
In the LSW-48C installed power circuit supply to plug-in-unit, sweep 
generator circuit, output attenuator, etc. are included. wy 

be 
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FEATURES prin 
Specifications change is easily available by replacing a plug-in unit. | : . 
Centralized system is available for distributed 2 to 8 lines by use of 2 mw 7MHz NTSC, PAL, SECAM 
a distributor with the LSW-480. _. .. _ ___. in 
Independent size control is available for the pulse marker and inten- | | Sweep Section 
sity modulation marker. They can be used simultaneously. Sweep Freq. Range | 2MHz ~ 7MHz (Center: 4.5 + 1.5MHz) 


Sweep output voltage of 1V is available, therefore centralized Sweep Width + 1.0MHz ~ +2.5MHz 


system of operation is available without using a distribution am- Output Voltage 1 Vrms (into 75Q load) 
plifier. Output Impedance 75Q 


Output Flatness Within +0.5dB 
= SPECIFICATIONS Display Linearity Within 10% 
Marker Section 
LSW-480 Marker System Pulse marker, 4 Points 
Output Impedance 75Q unbalanced Marker Frequency BTSERURCu cL ee ee 
Output Attenuator | 1dB xX 10(0 ~ 10dB), 10dB x 8(0 ~ 80aB) 2 ~ 7MHz) on 
Rotary type i} Marker Setting Digits | 4 digits, 1kHz step 
VSWR Less than 1.2 Minimum Interval 1/30 of sweep width 
Sweep Rate 25/30 Hz Accuracy Within + 0.1% 
Sweep Time Approx. 37ms (50Hz), 30ms (60Hz) Pulse Marker Width Approx. 50 us 
Modulation Section 


Horizontal Output | 10Vp-p + 0.5Vp-p 
Marker Type Superposed pulse and intensity modulation, Sarrlen T Pequeney STN Gee enc 


25 ~ 80MHz, 5kHz step) 
Marker Output 0 ~ 1Vp-p (Superposed pulse) Carrier Output Voltage | 0.3 Vrms (into-75Q load) 
0 ~ 10Vp-p (Intensity modulation) Modulation Level Approx. 30% 
Size and Weight 350(W) x 148(H) x 400(D)mm, 7kg Size and Weight 350(W) x 75(H) x 300(D)mm, 3kg Approx. 
BNC~Clip cable Power Consumption Approx. 35VA 
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480-U20 


& SPECIFICATIONS 


MODEL 


Sweep Freq. Range 
Center Frequency 
Sweep Width 
Sweep Method 


480-U30 (SW-RF) 480-U40 (FM-RF) 


1.5MHz ~ 30MHz 7JOMHz ~ 115MHz 
2MHz ~ 29.5MHz 73MHz ~ 112MHz 

1MHz (min.) ~ 28.5MHz (max.) 6MHz (min.) ~ 30MHz (max.) 
Variable capacitance diode Variable capacitance diode 


1 Vrms (into 75Q load) 1 Vrms (into 75Q load) 
75 75Q.- 

Within +0.5dB Within +0.5dB 

Within 10% Within 10% 


Pulse marker Pulse marker 
5 

May be set within sweep range 
by digital switches. 


4 digits, 10kHz step 
1/90 of sweep width 


480-U20 (LW/BC-RF) 


7OkHz ~ 1800kHz 
170kHz ~ 1700kHz 

200kKHz (min.) ~ 1300kHz (max.) 
Variable capacitance diode 


1 Vrms (into 75Q load) 
75Q 

Within + 0.5dB 

Within 10% 
Pulse marker 
5 


May be set within sweep range 
by digital switches. 


4 digits, 1kHz step 
1/35 of sweep width 
Accuracy Within +0.1% +1kHz Within +0.1% Within +0.1% 
Pulse Marker Width Approx. 50us Approx. 50us Approx. 50us 


Size and Weight 350(W) x 75(H) x 300(D)mm, 2kg 350(W) x 75(H) x 300(D)mm, 2kg 350(W) x 75(H) x 300(D)mm, 2kg 
Power Consumption Approx. 28VA Approx. 28VA Approx. 28VA 


Output Voltage 
Output Impedance 
Output Flatness 

Display Linearity 


re? 


Marker System 
Marker Points 
Marker Frequency 


May be set within sweep 
range by digital switches. 
5 digits, 10kHz step 
1/30 of sweep width 


Marker Setting Digits 
Minimum Interval 


480-U80 


480-U10 


— 420~490kHz_ 10~11.4MHz 22 ~64MHz 
= SpECIMERFONE | | _ | oo . 


480-U10 (AM-IF) | 480-U15 (FM-IF) 480-U80 (TV-VIF] 


Sweep Freq. Range 420kHz ~ 490kHz 10.0 ~ 11.4MHz 22 ~ 64MHz 
Center Frequency 455kHz 10.7MHz 26 ~ 6OMHz 
Variable Range 440kHz ~ 470kHz 10.3 ~ 11.4MHz 


Sweep Width 30kKHz (min.) ~ 7O0kHz (max.) 600kHz (min.) ~ 1400kHz (max.) 8MHz (MIN) ~ 16MHz (MAX) 
Sweep Method Variable capacitance diode Variable capacitance diode Variable capacitance diode 
Output Voltage 1 Vrms (into 75Q load) 1 Vrms (into 75Q load) 1 Vrms (into 75Q load) 
Output Impedance 75Q 75Q 752 


Output Flatness Within +0.5dB Within +0.5dB Within +0.5dB 

Display Linearity Within 10% Within 10% Within 10% 

Marker System ore marker Pulse marker Pulse marker 
Marker Points 5 


6 (2-Band) 
445, 450, 455, 460, 465kHz 10.6, 10.65, 10.7, 10.75, 10.8MHz May be set within sweep range by 


digital switches. 
5 digits, 5kHz step 
Minimum Interval 5kHz 
Accuracy Within +0.1% Within +0.1% 


1/60 of sweep width 
Pulse Marker Width Approx. 40 us Approx. 40us 


Within +0.1% 
Approx. 50us 
350(W) x 75(H) x 300(D)mm, 2kg 350(W) x 75(H) x 300(D)mm, 2kg 350(W) x 75(H) x 300(D)mm, 2.5kg 
Power Consumption Approx. 18VA Approx. 18VA Approx. 28VA 
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The LSW-1481 and LSW-1482 are combined with LSW-480 
plug-in units to form a centralized swemar generator. Up to 
four LSW-1481's or up to six LSW-1482’s can be run in parallel 
with all LSW-480 units (eight models) to enable simultaneous 
output and distribution of four or six bands. Synchronized 
operation with a single-function LSW-480 simplifies band in- 
creases or decreases. Distributors, attenuators, loop antennas, 
cables, and connectors are available as centralization acces- 
sories. 


=» FEATURES 

@ Up to four plug-in units (LSW-1481) or up to six plug-in 
units (LSW-1482) can be housed in a single unit for four- 
or six- frequencies centralization. Changing specifications 
can be met by simply interchanging plug-in units. 

@ A single LSW-1481 and LSW-1482 can be used with plug-in 
units and distributors to optionally centralize sweep gener- 
ator system up to two to eight distributions. 

@ Up to three plug-in units for TV band can be housed in 
LSW-1481. 


mg LSW-1481 Rear Panel 


QUTPUT OF 
THE PULSE MARKER 


RFE OUTPUT 


POLARITY OF 
|THE PULSE 
MARKER | 


CONNECTOR FOR 
SYNCHRONIZATION 
DRIVE  . 


-H. SCOPE OUTPUT _ 


10 
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25/30 Hz power synchronization sawtooth 
wave 

Approx. 37ms(50Hz), 30ms(60Hz) 
10Vp-p + 0.5Vp-p 


Sweep Speed 


Sweep Time 
Horizontal Output 


Marker Type 


Marker Output 0 ~ 10Vp-p ea 
with positive/negative polarity switching 


220 and 240V 


Power Supply AC 100, 
Size and Weight LSW-1481: 
Approx. 15kg 
LSW-1482: 
Approx. 20kg 
3P power cord 
3P-2P conversion adaptor 
Fuse 


Accessories 


mFour different frequencies 
measurements using four 
position band switches 
PULSE OUT (UNIT 4) 
PULSE OUT (UNIT 3) 


PULSE OUT (UNIT 2) 
PULSE OUT(UNIT 1) 


H. SCOPE eh ly 
a ae ee 
RF OUT 1 
[oun 1 ( 
RF OUT 2 
| UNIT 2 () 
Ta 
<_—) unit 3 a 
RF OUT 4 | UNIT 4 l 
LSW-1481 
4 
a Device under pea 
; test output 


When not the detected 


Input Output 


367(H) x 350(W) x 400(D) mm 


550(H) x 350(W) x 400(D) mm 


output, use a RF detector 


a\y 
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Accessories for Centralization 


75Q. Resistor Type Distributors 


Model No. of | Dist. Specifications commom to 
LDR-1512-02 LDR-1512-04 LDR-1512-08 Line Loss each model 


LDR-1512-02 Input/Output Impedance .. . 752 
LDR-1512-03 Frequency Range... DC~150MHz 
LDR-1512-04/ 4 | 12dB | V.S.W.R.... less than 1.2 
LDR-1512-06} 6 |155dB | Power... %W 
LDR-1512-08] 8 | 18dB | Connector ...N—Jack 


LDR-1512-10 
LDR-1512-12| 12 | 21.608 | 


50Q Resistor Type Distributors are available as LDR-1515-00. 


LAT-50-01 (759) Berne 


LAT- 50-05 (50) 


Creggey [eewn [re | tomer 
Range 

DC ~ 150MHz | a PURE. JUHI sci 

750) Tay 10 DC — 150MHz e gegen ts a Marker in/out...BNC - J 


Those are used for manually switching a 
LSS-1562 multiple of sweep/marker signals at the 
adjustment bench when their selections 
are required. Unused sweep signal is termi- 
nated by the terminating resistor to avoid 
mismatching. Two types of the selectors 
are available; one is for 2-frequency 
switching and the other is for 4-frequency 
switching. 


Connectors 


RF 2-inputs...N-J Marker in/out ... BNC: J 
RF output ....... 
RF 4-inputs....N-°-J Marker in/out... BNC- J 
RF output ....... 


Impedance 
1,2, 4, 6; 10,- 10, 


LSS-1561 


LSS-1662 
SIGNAL SELECTOR 


Marker Freq. 
Range 
s 20dB DC ~ 500kHz 


Switch RF Freq. RF 
Band Range el ls! 


LSS-1561 


LSS-1562 


LPA-070 : 50Q 
LPA-071 : 752 


It is also so-called as loop antenna. It 
is used to generate the required stand- 
ard field strength in combination with 
variable attenuator, for adjustments 
and checking of AM radio receivers 
which have a built-in bar antenna. 


= Termination 


Resistors = Through Type 


Termination Resistors 


Model LPA-070 LPA-071 
Freq. Range 0.1 ~ 30 MHz 0.1 ~ 30 MHz 
| {mped- Frequenc Con- Spe t = ee 
Model Pee Rane A eevee eda Connector | _BNC—Jack BNC—Jack 
Accessory BNC - P—BNC -P| BNC - P—BNC: P 
LD-1545-75 750 DC~300MHz | BNC-P V.S.W.R. ... less than Cable 1m 1m 


LD-1546-75 | 752 | DC~300MHz|/ N-P | 
LD-1545-50 DC~1GHz BNC-P 


LD-1546-50 | 509 DC~1GHz_ | 


LBN-1555-50 


Power ........ 1/4W 


" 502: 3002 
V.S.W.R. | Power | Connector | 5 Se i = 400~900MHz 
less than 7" VSWR less than 1.2 


1.3 


Frequency 
Range 


DC~300MHz 


ance 


LT-2049 


a 
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LSW-350 


SMHz ~ SOOMHz 


= SPECIFICATIONS 7 


Sweep Frequency Range 


Sweep Width 


at Full Width 
at Af 


Output Voltage 
Output Impedance 
Output Flatness 


Output Control 


Sweep Linearity 
Sweep Rate 
Horizontal Output 


Marker Frequencies 
Birdy Marker Shape 


' External Marker Input 
| Operating Temperature 


Power Supply 


Size and Weight 


Accessories 


a 
$y 


LSW-ShO VHF SWEEP GENERATOR 


@ WIDE BAND SWEEP Full Band/ 
A f-Sweep 

@ Markers of 1, 10, 50MHz 
and optional 2 


The LSW-350 is most suited for use in development, testing and 
inspection of circuits and equipment operating in the VHF bands, 
up to 300MHz. 

The generator is particularly useful in adjustments of CATV 
equipment, such as booster amplifiers, 
tributors and filters. 


= FEATURES 


© Two sweep modes - full range coverage and O - 50MHz at any 
portion within the range. 

@ Use of varactor-tuned ‘oscillator for high stability and reliability. 
Superposed harmonic markers used for 
marking or checking. 

@ Birdy marker applicable when supplied from an external source. 
Marker width variable for ease in readout, depending on the 
sweep width. 


ATTERUATION 3B 


oo MARKER FER Mie 


tilt amplifiers, signal dis- 


accurate frequency 


5 ~ 300MHz 


10 ~ 300MHz 

0 ~ 50MHz (+25MHz, max., of center 
frequency except extreme ends); 
continuously variable. 

0.5Vrms, max., into 75Q load 

75Q; unbalanced 

Within + 0.5dB at 5 ~ 300MHz sweep 
O ~ 80dB in 10dB steps, and —10 to 
OdB continuously variable between 
steps. 

Within 5% 

At power frequency, 50 or 60Hz 

Over 10Vp-p 

Harmonics of 1, 10, and 50MHz, singly 
or in combination. 

Selectable at narrow, middle and 
wide. 


= FULL SWEEP WIDTH 
10MHz MARKERS 


AC100, 120, 220, 240V; 50/60Hz 
25VA approx. 

270(W) x 200(H) x 360(D)mm 
8kg approx. 

BNC ~ BNC cable 

BNC ~ Clips cable 

Detector 


# BOOSTER AMPLIFIER WIDTH 
SOMHz MARKERS 
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Sweep Generator 


BOUBAL TRAE 
: beescccecstaeaes 


10.7, 83-113, 1.8-5.5, 43.5MHz 
VHF 2-13ch, UHF 470-890MHz 


The LSW-333 is an outstanding sweep signal generator for use 
in accurate checks and adjustments of color TV receivers. In 
the VHF band, sweeps are provided for the twelve channels; 
in addition, full coverage is provided for the UHF band. All 
important circuits (tuners, video IF, sound IF, chroma and 
traps) can be checked individually or in combination. More- 
over, the IF and tuner circuits in FM receivers can be checked 
with the sweep signals. 


2MHz~310MHz 


| The LSW-251 Swemar Generator is an integrated sweep and 
marker generator used for wide frequency band. An outstand- 
ing width of the generating frequency range provides the users 
with various applications, including tests and adjustments of 
TV receivers, FM tuners, CATV equipment, and tuning coils. 
The instrument is a requisite particularly for the after-sales 
service of TV receivers. 


@ SPECIFICATIONS 


Sweep Generator 
Frequency Range 


# SPECIFICATIONS 


Sweep | 
Bands FM—IF; 10.7 +1MHz, FM—RF; 83 ~ 


2 ~ 310MHz (1 band) 


113MHz, Sweep Width Maximum 20MHz 
VIDEO; 1.8 ~ 5.5MHz (CH ROMA & SIF) Sweep Method Variable capacitance diode 
VIDEO; 43.5 +8MHz (Video sweep Sweep Rate At 50/60Hz (Synchronous power 


modulation, 0 ~ 6MHz) frequency), triangular wave 


re 


TV—VHF; 2 ~ 13ch +8MHz, or wider Linearity Within 5% 
| TV—UHF; 470 ~ 890MHz Output Voltage Approx. 100m Vrms 
Output Voltage Over 100mVrms into 75Q | Output Impedance 75, unbalanced 
Output Impedance 75Q, unbalanced Attenuator Continuously variable from OdB ~ 10dB, 
Output Flatness Within +2dB at rated sweep width for by push-buttons 
VHF and FM, and at +20MHz width for (for 10dB, 20dB, and 20dB) 
UHF. Marker Generator 
Output Control 30dB in 10dB steps at VHF, UHF and Frequency Range 2 ~ 250MHz (four bands) 


Band A: 2to6.5MHz 

Band B: 6to 18.5MHz 
BandC: 18 to 65 MHz 
Band D: 60 to 250MHz 


FM; additional 40dB continuously variable 
at VHF and FM only 


Marker Freq. | 
FM-—IF | 10.7MHz 


FM—RF | 85.5, 88,90, 91.5, 94.5MHz. (second harmonics) 

CHROMA/SIF | 3.08, 3.58, 4.08, 4.50MHz. Frequency Accuracy Within +1% 

Video IF | 39.75, 41.25, 41.67, 42.17, 42.67 Crystal Oscillator 1 to. 14MHz (quartz crystal replaceable) 
42.75, 44.00, 45.00, 45.75, 47.25MHz Internal Modulation Approx. 1kHz (amplitude modulation) 

TV Channels | For Video and sound carriers, adjacent Acceso ty Uleult Marker Acker 


BNC~clips cables 2 units 
BNC~BNC cables 2 units 

Matching pad, 75 ~ 3002 (200) 
[LBN-07X] 1 unit, Earphone 1 unit 


video and sound traps, three on flat Accessories 
portion, color subcarrier and side bands; 


| input provided for external marker. 
Marker Method Birdy type 


. - 4.5MH 5.5MH - 
Modulation AM with 1kHz and 100kHZz side marker Power Supply AC (Ogu BoleaHe ss ae al 
oe applicable on all markers. (120V. 240V) : ; 
Marker Tilting Vertical or horizontal Size and Weight 300(W) x 148(H) x 250(D) mm, 
Vertical Magnifier X1 and X5 approx. 4.5kg 
Bias Supply Voltages Two 0 to +24V outputs; regulated Ea 
One 0 to +75V output; unregulated 
Power Supply AC 100, 120, 220, 240V, 50/60Hz; 10VA 
Size and Weight 350(W) x 224(H) x 242(D)mm; 5.2kg 
Accessories Connection cable ... 3, Direct probe .. oa 


Bias supply output lead . oon 
Output matching cable ... 1 
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LGO-634 LGO-637 


pormumnne 


262.5kH2/455kHz, 10.7MHz| 455kHz, 10.7kHz | 100kHz~ 12MHz 


git eae 620 1 is most anes for use in | The LGO-634 is a genescope particu- The LGO-637 Genescope consists of 


production line testing of the IF cir- larly designed for high accuracy adjust- an alignment scope and a swemar 
cuits in AM and FM radio receivers. It ment/testing of IF amplifier circuits and generator housed in a single case for 
is a combination of a three-band sweep coils of AM/FM 2-band radio receivers simple adjustment and servicing of 
generator with markers, a 130mm (5”) at the assembly plant. It includes ina high-frequency circuits. operating in 
scope, and associated circuits. The AM single unit the alignment-scope and LF, MF, and HF bands. It also incor- 
IFs can be tested at 262.5kHz and swemar-generator functions for the porates a log amplifier to provide high- 
455kHz, and the FM IF at 10.7MHz. AM-IF 455-kHz and FM-IF 10.7-MHz precision adjustment and servicing of 
bands, thus its operation is very easy. coils, filters, etc. 
= SPECIFICATIONS 
LGO-637 


Sweep 
Frequency Range 


AM-FM: 227.5~297.5kHz/420~490kHz AM-IF: 420kHz~490kHz 100kHz~12MHz 


FM-IF: 10.2~11.2MHz FM-IF: 1OMHz~11.4MHz 
Center Frequency AM-IF: 262.5kHz/455kHz, FM-IF: 10.7MHz AM-IF: 455kHz, FM-IF: 10.7MHz 


Center Freq. Variable AM-IF: 440kHz~470kHz 
FM-IF: 10.3MHz~11.1MHz 
Sweep Width AM-IF: +35kHz AM-IF: 30kHz(MIN)~70kHz(MAX) 500k Hz(MIN)~11.9MHz(MAX) 
FM-IF: +500kHz FM-IF: 600kHz(MIN)~1400kHz(MAX) 


350kHz~11.75MHz variable 


Output Voltage 0.3Vrms (into 75Q load) 100mVrms (into 75Q load) 1Vrms (into 75Q load) 
Output Flatness Within +0.5dB (at max. sweep width) 

Display Linearity Within 10% 

Attenuator 10dBx7, rotary type, OdB to 10dB continuously variable 
Sweep Rate 25/30Hz saw-tooth wave of AC line sync. 

Sweep Time [Approx.25ms es ss—(i‘“‘—i‘isisS [Approx.25ms es ss—(i‘“‘—i‘isisS Approx. 37ms (50Hz), 30ms (60Hz) 


Log Amplifier 
Frequency Response 
Input Level 

Vertical Sensitivity 


Marker 
Marking Method 


Marker Frequency 


100kHz~12MHz (within +2dB) 
ImVrms~1Vrms (impedance: 500kQ) 
10, 5, 1dB/div switchable 


Intensity marker or intensity pulse marker, 
+ polarity 

AM-IF: 252.5/262.5/272.5kHz 

AM-IF: 445/455/465k Hz 

FM-1IF: 10.6/10.7/10.8MHz 


Intensity marker or intensity pulse marker, 


AM/FM-IF 5 points each 5 points 
AM-IF: 445, 450, 455, 460, 465k Hz Available within sweep range by digital 
FM-IF: 10.6, 10.65, 10.7, 10.75, 10.8 |switches. Sweep width is limited to: 6 
MHz MHz for setting marker frequencies 
200k Hz~400kHz, 2MHz for setting 
marker frequencies 100kHz~199kHz 


+ polarity 


Marker Setting Signal [| ———————$————_[__O9_ agit 
Minimum Interval AM-IF: 5kHz, AM-IF: 50kHz Aperes 1/30 of all sweep width 
Accuracy Within +0.1% at max. sweep width Within +0.1% Within +0.1% (Over 1MHz) 


Within +1kHz (Less than 1MHz) 


Oscilloscope 
Vertical Sensitivity 


Bandwidth 


10mV/cm 5mV/div, Polarity: +/— switchable 


DC/3Hz~50kHz DC/3Hz~50kHz (—3dB) DC/3Hz~ Over 50kHz 


Vertical Attenuator 1/10 (20dB) x 1 


Power Supply AC100, 120, 220, 240V, 50/60Hz, 17VA AC100, 120, 220,240V,50/60Hz,25VA |AC100, 120, 220, 240V, 50/60Hz, 45W 
Size and Weight 175(W)x248(H)x380(D)mm, 5.5kg 230(W)x270(H)x400(D)mm, 10kg 230(W)x270(H)x400(D)mm, 12kg 
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~ RF: 73~113MHz 
| (IF: 10.0~11.4MHz) | 


LGO-631, 632 and 633 are specially designed for tracking and 

high frequency circuit adjustment/testing of FM, LW/BC, SW 

bands in a mass-production plant of radio and consists of an 

alignment scope and sweep generator enclosed in a single case 

with ease of operation and high accuracy. 

@ Bright, easy-looking, high accuracy display is available for 
measurement by use of high intensity 8-inch rectangular CRT 
screen. 


= SPECIFICATIONS 


Note that the specifications for the LGO-631-01, LGO-632-01 and LGO-633-01 are indicated by parentheses [ 


MODEL 


Sweep 
Frequency Range 
Center Frequency 
Sweep Width 


LGO-631 [-01] 


73MHz~113MHz [10.0~11.4MHz] 
76MHz~110MHz [10.3~11.1MHz] 
MIN: 6MHz [600kHz] 

MAX: 30MHz [1400kHz] 


70kHz~1800kHz [420~490kHz] 
170kHz~1 700kHz [440~470kHz] 
MIN: 200kHz [30kHz] 

MAX: 1300kHz [70kHz] 
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Genescope 


e Simple operation by reduced number of operation knobs. 

@ Accurate 5 points digital markers, and reading/setting of 
marker frequency by the digital switches on the front panel. 

LGO-631-01, 632-01 and 633-01 are genescopes which have IF 

bands in addition to the RF bands provided with the LGO-631, 

632 and 633, respectively. 


] in the description. 


LGO-632 [-01] LGO-633 [-01] 


1.5MHz~30MHz [420~490kHz] 
2MHz~29.5MHz [440~470kHz] 
MIN: 1MHz [30kHz] 

MAX: 28.5MHz [70kHz] 


Variable capacitance diode 
100mVrms (into 75Q load) 
Within +1dB (at max. sweep) 
Within 10% 


Sweep Method 
Output Voltage 
Output Flatness 
Display Linearity 
Attenuator 
Sweep Rate 
Sweep Time 
Marker 
System 
Frequency | 


Variable capacitance diode 
100mVrms (into 75Q load) 


Within +1dB (at max. sweep) 
Within 10% 


10dB x 7, OdB ~ 10dB variable 10dB x 7, OdB ~ 10dB variable 


25/30Hz saw-tooth wave of AC line sync} 25/30Hz saw-tooth wave of AC line sync| 25/30Hz saw-tooth wave of AC line sync 
Approx. 37ms (50Hz), 30ms (60Hz) Approx. 37ms (50Hz), 30ms (60Hz) 
| 


Variable capacitance diode 
100mVrms (into 75Q load) 
Within +1dB (at max. sweep) 
Within 10% 

10dB x 7, OdB ~ 10dB variable 


Approx. 37ms (50Hz), 30ms (60Hz) 


Intensity marker or intensity pulse marker 
May be set within sweep range by digital switches 


[10.60, 10.65, 10.70, 10.75, 10.8MHz] | [445, 450, 455, 460, 465kHz] [445, 450, 455, 460, 465MHz!] 


Setting Digits 
Number of Markers 
Interval (Min.) 


5 digits, 10kHz step 
RE: 5 (1s 5) 


1/30 of sweep width 


Accuracy Within +0.1% 
Size 

__ Pulse Marker Width 

Oscilloscope 


Approx. 100us 


Grek C8S44P1, 8” rectangular type, 5kV 
Vertical Sensitivity) 5mV/div 5BmV /div 
Bandwidth DC or 3Hz ~ 50kHz (—3dB) 


Vertical Attenuator) 1/10 (20dB) x 14 


Size and Weight 
Accessories 


4 digits, 1kHz step 
RP: S DP: 8) 


1/35 of sweep width 


Within +0.1% +1kHz [Within +0.1%] 


C8S44P1, 8” rectangular type, 5kV 


DC or 3Hz ~ 50kHz (—3dB) 


1/10 (20dB) x 1 


| [35VAl 
230mm(W) x 270mm(H) x 400mm(D), approx. 10kg 
BNC ~clip cable... 2 


4 digits, 10kHz step 
REPS [TF2 6) 


1/90 of sweep width 


Within +0.1% 


Ocm to 3cm, with polarity inversion switch 
Approx. 100us 


Approx. 100us 


C8S44P1, 8” rectangular type, 5kV 


5m V /div 
DC or 3Hz ~ 50kHz (—3dB) 


1/10 (20dB) x 1 


Vertical Polarity +/— switchable +/— switchable +/— switchable 
Calibrator 50mVp-p 50m Vp-p 5OmVp-p 
Power Supply AC50/60Hz, 100V, 120V, 220V, 240V, 33VA 


PaVAlesrset metas EST 


[Miniplug for remote control... 1] 
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Signal Generator 


LSG-222A 


- 25~950MHz 
AM/Video Modulation Function 


The LSG-222A and LSG-222A-01 are frequency-synthesizing 
Signal generators which deliver mixtures of four different 
wave outputs, covering a range from the VHF to the UHF 
band. 

Digital switches permit discrete frequency settings for the four 
waves, allowing these instruments to be used as external marker 
signal sources for sweep generators or simple signal sources 
for various types of measurement. 

Because the LSG-222A has an amplitude modulation function, 
it is useful for picture and sound checks on TV sets. 

The LSG-222A-01 includes provision by which frequency sett- 
ings can also be made by using ROM. 


= FEATURES 


LSG-222A, 222A-01 

@ Four synthesizer-oscillators are built in, and their output 
Signals are mixed to provide one output. 

@ The instrument’s output can be turned on and off discretely 
for the four waves. 

@ Frequency settings can be made across a wide band of 
25~950 MHz at 10 kHz pitches by using digital switches. 

@ Frequencies can be set discretely for the four waves. 


LSG-222A 

@ A simple amplitude modulation function (external, 
MHz) is provided, making the instrument versatile. 

® A simple video modulation (double side-band modulation) 
function is provided, allowing the instrument to be used in 
combination with a pattern generator and a signal generator 
which has a frequency modulation function for picture and 
sound checks on TV sets. 

® Input terminals for accepting modulation signals are provided 
for all four waves, permitting modulation to be switched on 
and off discretely for the different waves. So channels can 
be easily separated from one another by using different 
modulation signals for the four waves. 


LSG-222A-01 

@ Frequency settings can be made also by using ROM. This 
gives a choice of 128 combinations. The selection of chan- 
nels can be changed over between step switches and remote 
control. 


DC-10 
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LSG-222A-01 


25~950MHz ~—s 
ROM 128CH, Remote Control 


= SPECIFICATIONS 


Frequency | 
Frequency Range 25 ~ 950MHz 
Frequency Preset 
Resolution | 10kHz 


Within0.01%+10kHz. . less than 1OOMHz 
0) 49 a more than 100MHz 
Within 10kHz 
Five-digit digital switches 
LSG-222A-01 only 

ee ROM 128 channel control 
up-and-down touch switches 
(which can also be remote 
controlled) 
seven-bit binary code 


Frequency Accuracy 


Residual FM 
Frequency Setting 


B) Remote 


Output 
Output Voltage 


LSG-222A: 0.1Vrms, 75Q terminated 


LSG-222A-01: OdBm, 502 terminated 
Output Impedance LSG-222A: 7502 
LSG-222A-01: 500 
Output Deviation |'Within +2dB 
Attenuator O ~ 60dB, 10dB steps, rotary type 
(simultaneous for the four waves) 
O ~ 10dB, stepless variation, electronic 
type (discrete, for the four waves) 
Spurious | Less than —40dBc 
Harmonic Less than —40dBc < 450MHz 


Less than —20dBc > 450MHz 


Modulation (LSG-222A only) 
External Amplitude 1 Normal 
Modulation|2 Video 


DC ~ 10MHz 
10Hz ~ 10MHz, with syn- 
chronizing signal clamping 
and modulation polarity 
change-over 

3 Sound 10Hz ~ 10MHz 

759, HIGH (approx. 10kQ) with exchange 
switch 


AC100, 117, 220, 240V 50/60Hz 
LSG-222A approx. 9OW 
LSG-222A-01 approx. 80W 


Environmental Conditions| Operating ambient temperature: 
5°C ~ 40°C 
Operating ambient humidity: 
below 85% 
400(W) x 198(H) x 450(D) mm, 
approx. 17 kg 
LSG-222A NC ~ BNC cable (752), 

1m long 
LSG-222A-01 BNC ~ BNC cable (502), 

TOT TONG ck eae vee 

3P power cord ... 1, 3P-2P conversion 1 
adaptor ... 1, Time lag fuse... 1, 
Multi-pin plug 36-P ... 1(LSG-222A-01 only) 


Input Impedance 


Power Supply 


Size and Weight 


Accessories 
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Signal Generator 


: The most suitable signal source for 
LSG-221A measuring video equipment 


% Highly-accurate PLL synthesizer system. 


% Frequency can be set in 10kHz steps (for a 
wide range of frequency band coverage) and 
5kHz steps (for 25 ~449.99MHz). 


% ROM can accomodate a frequency for 512 
channels (128 channels x 4 bands.). 


% Channel selection is available in the Auto Scan, 
Step Switch, and Remote Control modes. 


% Built-in AM and Video modulation functions. 


= SPECIFICATIONS 


Frequency 
Frequency Range 25MHz ~ 950MHz 
Frequency Preset 
Resolution 10kHz (However, 5kHz for a 


range of 25 ~ 449.99MHz 
using the +5kHz switch) 
Frequency Accuracy Within 0.01% +10kHz for 
<100MHz, and 20kHz for >100MHz 
Residual FM Within 10kHz 
~ C or ¢ b as Frequency Setting 1 5 digits digital switch 
25 95OMHz, o1 2 H for s ands | 2 ROM (Total 512CH for 4 bands 
: as 128CH available for a single band) 
pate if frequency is not Specinied) 
blank ROM will be shipped out. 
3 Remote Control (TTL level) 


The LSG-221A is a signal generator of the synthesizer which Display 6 digits. 7 segments LED 

covers the bands from VHF to UHF. Output 

As frequency setting is possible using the ROM or digital Output Voltage OdBm with 50Qload, no modulation, and 

switches and the AM and Video modulation function is —15dBm approx, with 5092 load, modulation 
: ? Output Impedance 502 

provided, the instrument can be used as an external marker Output Deviation Within +2dB 


signal source of a sweep generator as well as an easy-to-use Attenuator O ~ 60dB, 10dB step rotary type, 


signal source for various measurements. 0 ~ 10dB, continuously variable 
electronic type 


FEATURES Spurious Less than —30dBc 

. . Harmonics Less than —30dBc (unmodulated) 
riley frequency band coverage, 25 to 950 MHz, ina Kessthan= odbc load harmonic Wikh 
Frequency setting by digital switches, ROM and remote 
control (using digital switches external and CPU) for proper 
selection depending on application purposes. Modulation | 
Simplified AM modulation function (internal 400 Hz and Internal Modulation 400Hz and 1kHz, 30% modulation rate 


External Modulation 1 DC ~ 10MHz, 30% modulation 
0 . ’ 
1kHz in 30% modulation duty; external DC to 10 MHz) to approx. 5OmVrms 


broaden application areas. 2 VIDEO (10Hz ~ 10MHz) with sync. 
Built-in video modulation function (non-calibrated, double- signal clamp and modulation polari- 


side-band modulation) enables checking of audio & video ty switching 

: , : 3 Sound 10Hz ~ 10MHz 
signals in all channels of VHF, UHF, CATV for TV receiver, 

in combination with pattern generator and signal generator 
featuring frequency modulation function. 

A large capacity of the ROM to accommodate 512 channels. 
The stored information is divided into 4 band groups; thus, 
selection of step switch, auto scan and remote control is 
possible. 


modulation) 
Less than —10dBc (3rd harmonic, with 
modulation) 


Others 
Channel Control by 
ROM 


1 Auto scan time: 0.1 ~ 10sec. 
variable per channel 

Step: 12 step pulse switch, up down 
automatic selection 

Remote: 7 bits, binary code 
Frequency preset 

2 ROM band and channel control 
Operating ambient temperature: 

5°C ~ 40°C 

Operating ambient relative 
humidity: below 85% 
AC 100, 120, 220, 240V 50/60Hz, 
approx. 2ZOW 
400(W)x148(H)x300(D)mm, approx. 7.5kg 


Z 
3 
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Remote Control 


Environmental 
Condition 


Power Supply 


Size and Weight 


Accessories BNC ~ BNC cable (502 1m) ....... 1 
o-F POWwer GOtGo ec ee & es 1 
3-P ~ 2-P conversion adapter ...... 1 
te FAG GSE ee ke he ees ge os 1 


Multi-pin plug (for remote connection) 36-P 


Clock Frequency 


1.024~131.072MHz 
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Clock Frequency 


4.096~ 50. OOOMHz 


For Adjustment, Testing and Evaluation of Color 


Graphic Display with High Resolution. 


The LVG-1604 and the LVG-1601A are 
programmable video generator of wide band 
and general purpose, which are designed to 
generate arbitrarily with program sync and 
video signals of CRT display equipment with 


raster scan device. This enables adjustment, 
testing and demonstration of such equipments 
as video monitors, computer terminal display, 
color graphic displays with high resolution, 
etc, 

This generator consists of micro-computer 
controlled controller section, wide band clock 
frequency synthesizer, programmable CRT 
controller and analog/TTL/ECL level output 
circuitry which meet almost all kinds of CRT 


display equipments. The clock frequency 
covers up to 131MHz (LVG-1604) of dot 
clock. Sync timing to horizontal direction can 
be set by dot unit and one to vertical direc- 
tion set by line (scan) unit. 


=» FEATURES 


@ Dot clock frequency can be set, by means of 
built-in frequency synthesizer, at a range 
from 1.024MHz to 131.072MHz (1604), 
4.096MHz to 50.000MHz (1601A). 

e External clock can be applied, and built-in 
clock has its output terminal, 


Color Ba r/Gray Scale 


Color Bar H 
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Character List 


EH ae 4 
RREERRS ae 


2 
ABR 
LEEK 
SRS 
BERR 
BRER 
FERK 
EKER 
BRAKE 
REBR 
RRR 
BRR 
BARS: 
REBR 
ERKS 
REBR 
RRS 
RBERB 
sR 3 
C33 
= 


RGBR 
BRAS 
KER 
SRR 
BRAS 
RAERE 
RABE 
SRK 
RAER 
BRAK 
TERS 
BRAK 
REBR 
BRK 
RABR: 
BERK 
KARE 
BRE 
RARER 
KERR 
RAR 
ERE: 
RERS 
SRRR 
RERS 
BERR 
RAKE 
BRAK 
RRER 
KAAS: 
RFERB 


All Characters 


BERRY BRT RNRSRRABV WK 


RRHHL BRN SGRRRS RWS KRG RNR VRWS 


EKAAEKALERRAERR 
RAGEREKLABBLAKS 
SEAKRALEERARERAK 
KEKAAERALRARBRE 
RERRAEARABBRAG 
ERRKERAAERRERRD 
REBRRLERAERARERA 
SREHKAABEAABKAK 
REZRERLABRKABRR 
BRAKBKRERAERRAS 
LERRAERALERRKER 
RRAFRARRRABRRAS 
RLKRELRKLERAKE RR 
REAKFRKCRAKE ARE 
RKLAASTRRBRRLRR 
ERKAKSRKRALBOKKRERKS 
RERZARKEACRAAER 
SRARKRARERABKAK 
RKFTARKERKRALBAARAR 
RERAREARFRABRAR 
RRERAARKRAERRAKK 
REAKBKAKBRALLAB 
RARERARSABREABR 
BREARERKRESRAAERAK 
RAERLKBRAREABRR 
AERAFRRERRRELBLS 
KAKEERRAABRARKER 
BRRAERAGCARBRAK 
REERALERRFBABERK 
RRAUREARLARERARE 
EETRACSREBLEEBRER 


Multi-color Bar 


Window 


eraeeart | 


The LVG-1601-02 Video Generator Program- 
mer is able to form programs for use on the 
LVG-1601A Programmable Video Generator. 


It is also capable of remote controlling 

LVG-1601A. 

®By connecting to LVG-1601A_ program- 
ming can be carried out while simulta- 
neously operating under remote control. 

@it is equipped with the standard RS232C 
Serial |/O interface, enabling transfer of the 
programs to be made to the ROM writer, 
personal computer or other device. 

@ The dialogic operation through program 
display on a large LCD screen facilitates 
program editing, 
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For CRT Display 


mLVG-1601-02 VIDEO GENERATOR’S PROGRAMMER mLVG-1601-01 Remote Controller 


* Diagram 


LVG-1601A 


The LVG-1601-01 is the remote controller used to 
control the LVG-1601 programmable generator. 


| LVG-1601-02 
= SPECIFICATIONS 


MODEL 


PROGRAMMABLE 

Clock Frequency 
Frequency Range 
Setting Resolution 


LVG-1604 LVG-1601A 


4.096~50.000MHz 

4.096~16.384MHz in 1kHz step 
16.384~32.768MHz in 2kHz step 
32.768~50.000MHz in 4kHz step 

4.096~50.000MHz (TTL level) 


1.024~131.072MHz 
1.024~131.072MHz in 1kHz step 


Internal Clock Output 1.024~131.072MHz (ECL level) 


> External Clock Input none 4.096~50.000MHz (TTL level) 
Horizontal Conditions 
Total Dots 64~4096 dots 
Frequency 1.024~131.072kHz, .1Hz step San 
Dots/Character 4~16 dots, 1 dot step 4~32 dots, 1 dot step 


2~255 characters, 1 character step 
1~4096 dots, 1 dot step 
1~4095 dots, 1 dot step 


Displayed Characters 
Sync Positioning 
Sync Pulse Width 


2~254 characters, 2 character step 


Non-interlace: 2~32 characters, 1 character step 

Interlace, Interlace Shrink: 3~32 characters, 1 character step 
0~64 characters, 1 character step 

With 2 or more front porches: 3~64 characters, 1 character step 
With 1 front porches: 4~64 characters, 1 character step 

With 1 front porches: 5~64 characters, 1 character step 


Front Porch 
Back Porch 


Vertical Conditions 
Total Lines 
Frequency 


10~4096 lines, 1 line step 
1.024~131.072Hz, 0.001Hz step 


Lines/Character 
Displayed Lines 
Sync Positioning 
Sync Pulse Width 


1~64 lines, 1 line step 

2~4095 lines, 1 line step 
1~4096 lines, 1 line step 
1~4095 lines, 1 line step 


1~32 lines, 1 line step 
1~1024 lines, 1 line step 


1~31 lines, 1 line step 


1~63 lines, 1 line step 
1~63 lines, 1 line step 


Non-interlace, Interlace, Interlace Shrink (Sync & Video) 


Front Porch 
Back Porch 


Selection of Interlace 


Output Setting 
Sync Signal Polarity 
Composite Sync Signal 
Composite Video Signal 


=) Dot Duty 


Selection of Characters 
Character Font Convertible between 5 x 7 dots & 7 x 9 dots 
Character Set Selection display of a alphabetical character (capital/small), symbol, numeric character and Katakana per JIS code 


Character Font Defined by Users] Up to 16 kinds (the maximum size of 32 x 32 Up to 32 kinds (the maximum size of 32 x 32 dots) can be 
dots) can be set. set. 


Selection of Patterns Character list, total characters, character patterns,| Character list, Total characters, Crosshatch, Single cross, Color 
color bars, crosshatch, dot, circle, window, gray bar of eight colors, Color bar of multiple colors, Gray scale, 
scale etc. 16 kinds of patterns out of 31 ones can | Focus window, Intensity color bar. 

be selected and displayed. 

Program address 0~99 (100 address) ROM or RAM| Program address 0~99 (100 address) ROM only 

Program back-up memory capacity 8K bytes 


Set at either positive or negative polarity 
H or V sync output can be set either or composite sync of H & V 
Set to select whether composite sync signal is added to analog video signal or not 


Horizontal display time of dots can be set at Horizontal display time of dots can be set at 50% (RZ signal) 


50% (RZ signal) or 100% (NRZ signal). or 100% (NRZ signal). 
Analog video signal has 100% only. 


Memory Selection 


OUTPUT SIGNAL 


Analog Output 
Video Output 


Output Level 


R(red), G(green), B(blue), 3 outputs (impedance 752) 
Max. 1Vp-p (752) level variable. 0.5~1.5Vp-p (752) level variable. 
Dot clock frequency is up to 125MHz. Dot clock frequency is up to 50MHz. 
ON/OFF possible at each output of R, G, B 
Selection between the horizontal sync signal output in the range from TTL level (2Vp-p) to 0.5Vp-p with level 
adjustor and horizontal/vertical composite sync signal output. 
VS Output Vertical sync signal output in the range from TTL (2Vp-p) to 0.5Vp-p with level adjustor. 


Analog Output (15P Connector) ee Ce ane reer Connected in parallel with BNC connector output. 


TTL Output (24P Connector) 


Composite Sync Signal Added 
HS/HVS Output 


Video Output: R(red), G(green), B(blue), I(intensity) 4 outputs, Sync Output: HS/HVS, VS 2 outputs 


ECL Output (25P Connector) 
Video Output 


R,R,G,G,B,B,Ib  ___ 
Sync Output HS/HVS, HS/HVS, VS, VS 
Clock Output CLK, CLK 


Power Supply AC100, 120, 220, 240V, 50/60Hz, 250VA AC100, 120, 220, 240, 50/60Hz, 100VA 
Size 426(W) x 150(H) x 450(D)mm 400(W) x 150(H) x 450(D)mm 
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LOT-BIOA CRT TESTER “REJUVENATOR @ 


Judging Good/Bad for CRT 


This instrument has been designed for rapid and simple tests on 
the condition of a color or B/W CRT. In addition, provision 
has been included for activation and rejuvenation of a tube with 
low emission. It features controls and meter scales which are 
numbered and color-coded for ease in operation, which makes 
the LCT-910A an invaluable tester for use in the field and in 
service shops. 


In use, the following tests can be applied: 
* Checking shorts and leakages between heater and cathode, 
and cathode and G1. 

Checking cathode emission characteristics. 

Separately checking condition of the three guns in a color 
tube and to track the emission. 

Removal of shorts or leakage between elements in a tube. 
Activation of low emission cathodes. 

Rejuvenation of a low emission cathode with use of auto- 
matic timing; super-rejuvenation with manual control. 
Checking of heater warm-up characteristics. 

Simplified life testing. 


Power Supply |AC100, 120, 220, 240V, 50/60Hz: 20VA approx. 
Size and Weight | 215(W) x 325(H) x 125(D)mm 3.5kg approx. 
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DC-V/mA, AC—V/mA, © 


The LEM-75A is a sensitive volt-current meter for DC and AC 


measurements. It features high input resistance, wide scales with 


mirror-backing. FET’s are used for high reliability in the stable 


DC amplifier. Voltages down to 0.01V and currents as low as 
0.001mA (1A) can be measured for DC and AC inputs. 


DC Voltage 
Range 


Accuracy 
Input Resistance 


AC Voltage 
Range 
Accuracy 
Input Resistance 
Frequency Range 


dB Calibration 

Peak-to-peak Volts 
DC Current 

Range 

Accuracy 

Internal Drop 
AC Current 

Range 

Accuracy 

Internal Drop 

Frequency Range 
Resistance — OHMS 

Range 


Accuracy 


Power Supply 
Battery 


Size and Weight 
Accessories 


m SPECIFICATIONS 


0.3 ~ 1000V, full scale, positive or negative, 
in 8 ranges 

+3% of full scale. 

10MQ 


0.3 ~ 1000Vrms, full scale in 8 ranges 
+4% of full scale 

10MQ 

25Hz ~ 1MHz at 0.3V range: +0.5dB 
20Hz ~ 3MHz at 1~1000V ranges: +1dB 
—15 ~ +2 dBm (0dB = 1mW/6002) 

0.1 ~ 2800Vp-p: 8 ranges 


0.03 ~ 300mA, full scale, in 8 ranges 
+3% of full scale 
0.3V at full scale 


0.03 ~ 300mA, full scale, in 8 ranges 
+4% of full scale 

0.3V at full scale 

40 ~ 400Hz 


0.222 ~ 500MQ. in ranges; 10, 100, 1k, 
10k, 100k, 1M and 10M ohms at mid- 
scale 

Within 3% of scale length 

AC100, 120, 220, 240V , 50/60Hz 
“C” cell (1.5V, NEDA 14, or equiv) 


150(W) x 175(H) x 125(D)mm: 


Test prod 
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AM-IF/RF, SW/EM, FM-IF,TV-V/H, 1kHz 


The LTC-907 is a measuring instrument designed for servicing | 
radios and TV receivers and consists of Transistor Checker, 


Signal Injector and Signal Tracer. 


@ [It automatically determines whether or not the transistors, 
FET’s and diodes in the circuits are acceptable, and identi- 


fies the electrode and types (P/N). 
@ A variety of output signals are available: 


AM-IF, AM-BC, AM/FM-SW, FM-IF, FM/AM-RF are covered 


by 4 bands. 


@ Audio & RF (employing the detection probe) signal tracer. 


= SPECIFICATIONS 


Transistor Checker Section 


Semiconductors to 
be tested 

Items of Judgment 
Good/Bad 


Polarity 


Bipolar transistor, J-FET, 

MOS-FET, diode, etc. 

In-circuit, Out-of-circuit 

Reference 

Transistor, FET: Whether or not their 
amplification is as provided. 

Diode: Whether or not their rectification is 
as prescribed. 

Transistor: PNP/NPN, FET: P/Nchannel 
Polarity of diode (anode/cathode) 


Electrode 

Indication of Judgment 
Signal Injector Section 
RF Output 

FM-RF Mode 

Frequency Deviation 


Transistor base; FET gate 
Light emitting diode; Speaker sounding 


B, C, D bands Mod. freq. is 1kHz. 

B band O ~ 5kHz, C band O ~ 25kHz, 

D band O ~ 50kHz and more continuously 
variable 


AM-RF Mode 
Modulation 
Frequency Bands 


Output Voltage 
TV Audio Output 


Signal Tracer Section 


input Frequency Range 
Contained Speaker 
External Earphone 


Internal Battery 


External Power Supply 


Size and Weight 
Accessories 


A, B, C, D bands Mod. freq. is 1kHz. 
O ~ 40% and more continuously variable 


A 0455~18MHz2 AM — 

B 3.5 ~ 14MHz AM - FM 
C 38 ~ 64MHz AM - FM 
D 64~ 110MHz AM - FM 


Max. 5mVrms or more, open circuit 
TV-H; 15.75kHz Rectangular wave 
TV-V; 55Hz Rectangular wave 
1kHz; Sine/Rectangular wave 


0.4 ~ 4kHz 
1~ 4kHz 
80,0.4 ~ 4kHz 

OOGP (9V) battery (1 unit) 
DC 8 ~ 10V 25mA 


Test lead for the transistor checker, 
pair plug-banana cable, detection/ 
direct probe, earphone 
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210(W) x 140(H) x 75(D)mm, 1.1kg 
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Transistor Checker 
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Automatically Checks and Identifies 
The LTC-906A is a transistor tester which is capable of deter- 
mining good/bad of transistor, FET, UJT, diode, etc. and also 
performing automatic determination of the base or gate leads 
in-circuit and out-of-circuit. This tester is also capable of DC 
parameter measuring transistor and diode out-of-circuit. 


@ SPECIFICATIONS 


AUTOMATIC MODE 
item of Test 


GOOD/BAD 

Polarity (PNP/NPN, P channel/N channel) 
Base of transistor, Gate of FET 
Cathode/Anode of diode 
Transistor and diode 
+ 2V, 10% duty cycle 

4.5 mA in LOW drive 

60 mA max. in HIGH drive (short term) 


0.1 sec per test, complete scan in 1 
second 


Light emitting diodes and sound by 
buzzer 


Measurement Mode 
Test Voltage 
Test Current 


Scanning Rate 


Display 


DC PARAMETER MODE 
VBE and Vp O ~ 3VDC 1 range, accuracy +6% F.S. 
Measuring current; Max. 2mA 

0 ~ 100,0 ~ 1,000 and 0 ~ 10,000uA 
in 3 ranges, accuracy + 6% FS. 

Test voltage + 5 V max. 

0 ~ 100, 0 ~ 1,000, 0 ~ 10,000, 3 ranges 
Base current 1uA 

Collector current 30 mA maximum 


IcEO and ILEAK 


Power Supply 
internal Battery 


Standard 9V transistor radio battery 
(EVEREADY 216, MALLORY MN1604) 


External DC8 ~ 10V,25 mA 
Size and Weight 210(W) x 140(H) x 75(D)mm 
(excluding handle) approx.1.1kg 
Accessory 3-lead test cable ..... 1 
Options AC adaptor LPS-169A DC9V,25 mA 


In-circuit probe LP-11Y 
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Regulated Power Supply 


LPS - HOA 
REGULATED 


DO POWER SUPPLY 7 REGULATED 
$2470.5k i 


DC POWER SUPPLY | 
SAV/URA 7 


LPS-160A to 164A, 32V series are regulated DC power supply 
units with voltmeter and amperemeter; the LPS-160A can sup- 
ply the DC power of 0 to 32V, 0.5A; the LPS-161A 0 to 32V, 
1.2A; the LPS-162A 0 to 32V, 2A; the LPS-163A 0 to 32V, 3A; 
and the LPS-164A 0 to 32V, 5A. They are provided with 
continuously variable coarse adjustment and fine adjustment of 
the output voltages, and with continuously variable current 
adjustment in a range of 10 to 100%. 


m@ SPECIFICATIONS 


MODEL 
Output voltage 


LPS-160A 


Positive and negative 
0~0.5A 
Less than 3mVp-p 


Output polarity 


Output current 0~1.2A 


Ripple voltage 


Output stability Less than 5mV for power source voltage c 


Less than 5mV for load variation of 0 to 1 
40V (F.S) Accuracy of 2.5% for full scale 


0.6A (F.S) 1.5A (F.S) 
Accuracy of 2.5% Accuracy of 2.5% 
for full scale for full scale 


Voltmeter 
Amperemeter 


Insulation Between chassis and output terminal: Mo 


Compensation/protection 
circuit 


Ambient temperature range 0 ~ +40°C 


Power Source 


Short-circuit bar 


Accessories 


Operation Series and parallel 


LPS-161A 


0 ~ 32V Continuously variable 


AC100/120/200/240V|AC100/1 20/200/240V AC100/120/200 


AC100/120/200/240V | | 
50/60Hz 47VA 50/60Hz 93VA 50/60Hz 153VA 560/60Hz 220VA 
Size and weight 175(H) x 100(W) x 195(D) mm 3.5kg | 


LPS-164A 


Fai 
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® Built-in output current limiter circuit. 
@ Availability of series and/or parallel! operation. 


LPS-162A LPS-163A LPS-164A 


hange of +10% 
00% 


4A (F.S) 
Accuracy of 2.5% 
for full scale 


6A (F.S) 
Accuracy of 2.5% 
for full scale 


2.5A (F.S) 
Accuracy of 2:5% 
for full scale 


re than 10MQ at DC 500V 


Between chassis and AC plug: More than 50MQ at DC 500V 


Overload protection circuit of constant current self-restoring type 


240V\AC100/120/200/240V 
50/60Hz 340VA 


146(H) x 216(W) 
x 287(D)mm 9kg 


175(H) x 115 (W) 


175(H) x 150(W) | 
x 225(D) mm 7kg 


x 300(D) mm 8kg 
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LPS-160-1 to 160-5, 18V series are regulated DC power supply @® Built-in output current limiter circuit. 

unit with a voltmeter and amperemeter; the LPS-160-1cansup- @ Availability of series and/or parallel operation. 
ply the DC power of 0 to 18V, 1A; the LPS-160-2 0 to 18V, 

2A; the LPS-160-3 0 to 18V, 3A; the LPS-160-4 0 to 18V, 

4.5A; the LPS-160-50 to 18V, 5.5A. They are provided with 

continuously variable coarse adjustment and fine adjustment of 

the output voltages, and with continuously variable current 


adjustment in a range of 10 to 100%. 


= SPECIFICATIONS 


MODEL LPS-160-1 LPS-160-2 LPS-160- 3 LPS-160-4 LPS-160-5 


Output Voltage 0 ~ 18 V Continuously variable 
Positive and negative 
Less than 3mVp-p 


Less than 5mV for power source voltage change of +10% 
Less than 5mV for load variation of 0 to 100% 


20V (F.S) Accuracy of 2.5% for full scale 


1.2A (F.S) 2.5A (F.S) 4A (F.S) 5.4A (F.S) 6.4A (F.S) 
Accuracy of 2.5% Accuracy of 2.5% Accuracy of 2.5% Accuracy of 2.5% Accuracy of 2.5% 
for full scale for full scale for full scale for full scale for full scale 


Between chassis and output terminal: More than 10MQ at DC 500V 
Between chassis and AC plug: More than 50MQ at DC 500V 


Overload protection circuit of constant current self-restoring type 
Ambient Temperature 0 ~ +40°C 
Range 


AC100/120/200/240V} AC100/120/200/240V| AC100/1 20/200/240V 
50/60Hz 42VA 50/60Hz 90VA 50/60Hz 170VA 


Operation Series and parallel 


Tm 38 8D 25 a 
AMPERES  ~ 3; 


RAIBGE CURRENT 7 F CURRENT 
*Oy¥ Ba 


0~6V(3A), O~+ 25V(0.5A) 


Capable of Simultaneously Supplying 
3 Kinds of Powers and Independently 
Setting Voltage and Current 


3 kinds of stabilized DC powers, 0 ~ +6V, 0 ~ +25V and 0 ~ 
—25V, can be taken out of the LPS-151/152. No large space is 
necessary as the body is in half-rack size. +25V output can be 
used as tracking voltages, and + and — voltages can be changed 


simultaneously by a single knob. Further, when + power used 
as a reference, — power is set at the same potential or below, 


voltage can be changed at the same ratio and therefore, this 
power supply is convenient for testing and adjustment of a 
microcomputer or operational amplification circuit. 


= Tracking setting of +25V, —25V is possible. 


VARIABLE 
+25V is 
simultaneously 
variable 


Switch 
—25V only is variable (When the 
switch is set at the upper side) 


Variable 


1:2 
(ratio) 
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0~6V(5A), O~+25V(1A) 


= SPECIFICATIONS [Figures in brackets are for LPS-152] 


Output voltage/range 

and polarity O0—6V O—25V 0—25V 
(positive) (positive) (negative) 

Output current range O—3A[5A] O—O5A[1A] O-—0.5A[1A] 


Ripple voltage Less than 3mVp-p 


Line regulation 
(output stability) At + 10% change in line voltage, less than 
3mV plus 0.01% of input change. 


Load regulation From zero to full load, less than 3mV plus 
0.01% of the load value. 


Tracking voltage For tracking ratio mode, the voltage ratio 
being less than 1.5%. 


Voltmeter scale Common 0 through 7 to 30V scale, (both 
polarities) for indication of the switch 
selected range. 


Common 0 through 0.6 to 3.5A [0 through 
1.2 to 6A] , both polarities, for indication 
of the selected switching range. 
Synchronized with a voltmeter indication 
choice by the selector switch. 

Accuracy 5% of the full scale. 


Insulation voltage AC 1500V for one minute between the AC 
input and case. 


Heat sink temperature Room temperature (23 to 25C), or 85°C 
at full load. 

Preservation temperature | —20 to +70°C 

Operating humidity range | 30 to 85% 

Operating temperature 2 

range O0to35 C 

Power supply AC 100V, 120V, 200V, 220V, 240V 

Power consumption Approx. 150VA [approx. 250VA] 

Size (WxHxD) and weight | 215 x 132 x 332mm, approx. 6.1kg 
[215 x 132 x 360mm, approx. 7 5kg] 


Circuit protection Overload protection circuit with automatic 
resetting by sensing a constant current. 


-2 
a: a eee 


Meter’ Checker/ Probe 


The LPM-8000 is a simplified laser power meter. Receiving laser beams with its 
sensor, the instrument indicates measured values on the meter. Measuring 
range for wavelength can be selected between two ranges, 632.8nm (633nm) 
and 750nm--820nm, and the measuring range for power voltage can be 
selected in a range from 0.3mW to 3mW. 

The measuring level of 633nm is available for the measurement of helium-neon 
ray apparatus; while, the measuring range of 750nm--820nm, for the measure- 
ment done for digital audio disc players. 


= SPECIFICATIONS 


_LPM-8000 


Measuring Range for Wavelength 632.8nm (633nm) or 750nm ~ 820nm, 2 ranges 

Measuring Range for Power Voltage O.3mW ~ 3mW 

Power Range Converted among 0.3mW, 1mW, and 3mW 

Measuring Accuracy +5% or less of whole measuring scale 
(when joined to sensor) 

Sensor Section Light-catcher area: 10mm @¢ (Allowable dissipation 

8 of silicon photodiode: 200mV) 
FPOWER METER | Main Body Size 90(W) x 31(H) x 140(D) mm 
_ Sensor Section Size bey x 4(H) x 40(D) mm, movable with an 80cm 

cable 

Indicator Section Coil-type meter with a moving needle 


This is a video head checker used for determining whether a video head is in 
good condition by detecting the wear state of the video head and indicating it 
on ameter. As the type of video head differs depending upon model of video 
tape recorder or system employed, make a judgement on measured value 
according to the judging table. The specifications of this video head checker 
are outlined below. The LHC-909B is a cheker for the Beta system VTR, while 
the LHC-909V is a checker for the VHS system VTR. Select the model appli- 
cable to the VTR system you are checking. 


Model 909B (Beta) Model 909V (VHS) 


Nominal | Satie lo Nominal 
Measuring Range Inductance Measuring Range Inductance 

of 0 Point of O Point 
| Range A | approx. 0.8 to 3.4 wH approx. 0.4to 3.5 wH 
Range B | approx.0.6 to 2.8 uH 1 ee el | 1.2 wH | approx.0.8 to 3.0 uH 
7 Range C | approx.0.42 x 2.2 wH approx.0.5 to 1.5 wH 0.85 LH 
oon — : e Measuring Frequency: approx. 1 MHz e Measuring System: Simplified bridge measur- 


ing circuit. @ Working Voltage: DC 9V (use a 6F22 or S-006 battery) @ Working Time: 
Continous approx. 8 Hrs. @ Size: 9O(W) x 31(H) x 140(D)mm 


POWER 


yes 
OR OFF 


LHO-SOSs 


VIDEO HEAD 
CHECKER 


Fast servicing and analysis of digital circuits. 


The LDP-076 is a Digital Logic Probe which has been specially designed to 
quickly and easily analyze the logic circuits such as TTL, DTL, and CMOS. 


= SPECIFICATIONS 


Input Impedance: More than 10MQ 
Frequency Range: DC to 50MHz 
Minimum Detectable Pulse Width: 10nsec (20nsec for CMOS) 

Audible Warning: Built-in buzzer emits alarm when an input signal exceeds the Vpp of 
the circuit being tested or when a voltage higher than 30V DC is applied 
to power input or when power lead is connected reversely or with AC 
line. 

Size and Weight: 195(L) x 26(W) x 16(H)mm, 70g 

Accessories: Ground lead, IC-clip lead, deluxe molded plastic carrying case. 


For Color and B & W TV checking, 0 ~ 40kV 


Light weight, easy-to-grip high-impact plastic handle with arc-over protection 
and no need of extra equipment. An indispensable item in your TV service kit. 
Measures up to 40,000 V DC with safety and greatest of ease. Entirely self- 
contained. Connect the lead clip to chassis and probe tip to the check point — 
read the meter for voltage. 


= SPECIFICATIONS 


Input Impedance: 20KQ2Q per volt (50uA movement) 
Range: 40K volts 

Accuracy: +3%, full scale 

Multiplier Resistance: 800 megohms 
Material: High impact polystyrene 
Length & Weight: 385mm, 300g approx. 
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on Accessories 


PAIR-PLUG~CLIP | PAIR-PLUG~PAIR-PLUG PAIR-PLUG~PIN-PLUG PAIR-PLUG~ UHF 


- BNC TERM INATORS 


LT-2049 (500) 
LT-1551 (750) 


For LFC-944, 945 
Impedance: 752 
Insertion Loss 
VHF: Less than + 0.5dB 
UHF: Less than + 1.0dB 


_IN-CIRCUIT PROBE 


For LTC-906A, 907 
Three-Point Probe permits con- 
venient, one-handed connection 
to transistors installed on prin- 
ted circuit boards. 


DC HIGH VOLTAGE PROBE 


LC-2022 


LC-2066 for LBO-5880 
LC-2069 for LBO-5825 


PAIR— PLUG 


For LDM-853A 
Measurement Current 
Range: AC 0.1 ~ 200A 
Accuracy: + 3% 
Measurement Freq. : 


AC ADAPTORS 
LPS-1908, 169, 166 


For LFC-944, 945 
3002 — 752 Matching Pad. 
Insertion Loss 

VHF: 1dB approx. 


UHF: 2dB approx. 50/60Hz 


For LDM-853A 
Input Resistance: 500M2+10% LPS-169: DC9V for LTC-906A, 
Range Multiplication: X100+10% 907 
Voltage Measurement: Max. 30kV; LPS-166: DC6V for LDC-831, 
+10% LCT-193D 


LPS-1908: DC8V for LDM-853A . 


For LAS-5500 
100W for 4Q parallel 
5O0W for 1622 series 


LC-2200, 2211, 2214, 2221 


LC-2200 for LFC-944 
LC-2211 for LDM-853A, LDC-831 
LC-2214 for LTC-906A, 907 
LC-2221 for LBO-323, 324 
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Optional Accessories 
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DC~100MHz(X1,X10) DC~60MHz2(X1,X10) 


Recorder Pen | 


DC~40MHz (X1, X10) 


DC~40MHz(X10, X100) 


Pee gs eee 2 R= TO 


——————— T 6.5mm 
Type Name 10mm 


Freq. Response Recording 
DC Recording 

Admittance Recording 
Impedance Recording 
Freq. Response Recording 
DC Recording 


*Combination with LSP-5621A 


oe for Red 
Color; B for Black 
ee for Violet a 
I - SH ~ Measurement 
x Supplied Accessories For Phono Cartridge 
@ LFR-5600A::--10mm (LC-2302-R-10, LC-2302-B-10) 


@LFR-5601-:---- 6.5mm (LC-2302-R-6.5, LC-2302-B-6.5) 


@ LFR-5602------°-°™™ (1¢.2302-B-6.5, LC-2302-R-25) 
25mm 


Size 


QR-2009 : 20Hz~ 20kHz 


Bruel & Kjaer 
QR-2010 : 20Hz~ 45kHz 


LVS-5850A -5851A 
LBO-5860A -5861A-51MA 


Accessory Pouch Front-Panel Cover 


DESCRIPTION 


LP-2004 : z LC-2016 


LH-2007 LH-2008 LH-2015 LR-2400A-M 


LR-2400A-I inch size 


a gq 

57.2 : 
i 

q 


LBO-5134 
LBO-325 Carrying case LC-2221 
LBO-324 with front panel cover) 
LBO-323 


. . |. f. @ millimeter size 
ee ae ae 
a ee | 
ae eee oe 
et See a 
LBO-523 3 2 ie Cees ae 
LBO-522 3  @ ae See Fe 
LBO-514A 2 - @ ae ee 
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Common to both the LBO-325,324 and 323 


SPECIFICATION CHANGES: 


LEADER ELECTRONICS CORP. reserves the right to discontinue the sale of instruments and/or to change the 
specifications of instruments at any time without responsibility for the incorporation of new features in the instru- 
ments already sold. 


ORDERING INSTRUCTIONS: 


When inquiries or orders are made, please specify the VOLTAGE of the power supply source, the FREQUENCY, the 
TV System etc. of the locality where the instruments are to be used. The instruments can be furnished for AC line 
voltages of 100, 120, 220 or 240 volts and designed to operate at the voltages which are within +8% of the rated line 
voltages. 


LEADER ELECTRONICS CORP. 


2-6-33 TSUNASHIMA HIGASHI KOHOKU-KU 
YOKOHAMA JAPAN ~~ PHONE: (045) 541-2123 
TELEX: J47780 JPLEADER ~~ FAX: (045) 544-1280 
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